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NEW YORK, SATURDAY, JULY 14, 1900 


THE MORAL OF A GREAT 
CALAMITY. 

The tragedy of June 30 has taught us that we may 
ideas of absolute security with 


FIRE-PROOF DOCKS 


no longer associate 
the wharves and piers at which shipping loads and 


unloads in the interim between its various deep sea 


voyages Three costly steamers, four large piers, 
and a pitiful death roll of over three hundred souls 
sent to swift destruction, is a record that may 


well shake our confidence in the safety of the system 
of dock construction now in vogue in the port of New 
York. It would be the blindest folly, and would be- 
token a criminal indifference to the value of human 
life, to ignore the obvious lesson of this disaster, which 
teaches us that wooden docks and pier sheds of the 
kind that were consumed like tinder around the im- 
prisoned unfortunates have no lawful plaee among the 
buildings of a great metropolitan city. 

There is a certain sense in which it is fortunate that 
the disaster was as great as it was. Had it been less, 
we might have settled down into the old methods of 
construction, and continued to build piers and sheds 
that are a positive disgrace to the capital city of the 
New World. As it is, the devouring fire did its work so 
completely and with such portentous suggestion of 
what might have happened, had the calamity taken 
place an hour or two earlier, when one of the trans- 
Atlantic ships was just setting out on her voyage, to 
the usual accompaniment of crowded docks and 
crowded decks—that only one result seems possible, 
and this is, that will forthwith be taken ab- 
solutely to prohibit for the future the construction of 


steps 


wooden piers and pier sheds. 

One of two things will occur, either the horror of 
that Saturday afternoon wili pass only too swiftly out 
of the public mind and our wharves will continue to 
invite another holocaust whenever a steamer loads 
and unloads at this port, or we shall accept and put at 
once into practice the imperative lesson that has been 
taught as. ' 

To be sure, it is out of the question to advocate the 
wholesale pniling down of the existing docks and their 
rebuilding with concrete or masonry. On the other 
hand, laws should certainly be passed regulating the 
construction of all future docks, and specifying that 
they shall be as secure as the latest methods of fire- 
proofing can make them. At present there are scores 
of wliarves and sheds that are eminently qualified, not 
to retard, but to assist the spread of fire. Standing 
upon piles which allow a free draught of air to pass 
beneath and up through a burning structure—con- 
structed with wooden floors, wooden posts and fram- 
ing. and wooden roof-trusses—with dust lying thick in 
every corner and on every beam and rafter—with floors 
that are frequently oil-soaked and strewn with com- 
bustible fragments worn off from the floors themselves, 
and torn from the goods in transit—these huge tunnel- 
like piers and sheds, reaching, as they do, anywhere 
from 600 to 800 feet into the river, without a single par- 
tition to stay the sweep of the hot gases and flying 
débris of a fire, seem to possess every element that 
could condace to just such a prairie-like rush of fire as 
occurred in the recent disaster 

Of course, the piers are not all 
the new docks occupied by the White Star and Cunard 
Lines on the New York side, and one, at least, of the 
destroyed docks of the North German Lloyd Company, 
were of greatly superior construction to the many 
fire-traps along the water front which only await an 
opportunity to repeat the Hoboken disaster. Never- 
fact that with the exception of the 


equally perilous, 


theless, it is a 


two masonry docks at the Battery, there is not a 
pier in the harbor that can be called strictly 
fireproof. 


Wy is it, we ask, that with all the care and expense 
which have been lavished in producing fireproof build- 
ings on shore. we have practically made no effort to 
The North German 


apply fireproc fing to our docks ? 
Lloyd calamity 
fireproofing is as urgent, nay, 
and piers, crowded as they are at steamer sailings, than 


has proved, surély, that the call for 
more urgent, for wharves 
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it is in the less densely populated baildings on shore. 
If the cost of masonry construction is considered to 
be prohibitive, it is surely not too much to ask that all 
timber used shall be thoroughly fireproofed ; and, in- 
deed, in view of the comparatively small difference 
in cost between a timber and a steel pier-shed, it 
would be no great hardship to insist that all future 
sheds shall be steel-framed, and sheathed with corru- 
gated iron. 

Another important lesson of the fire is the necessity 
of organizing a separate river fire department, whose 
plant, organization and training shall be specially 
qualified to cope with fires of this kind. Without in 
any way detracting from the excellent work done by 
the fireboats and the various tugs on that fatal after- 
noon, it cannot be denied that a thorougly organized 
floating fire department would have done more in the 
way of saving life and the salvage of ships than was 
accomplished by the well-meant but disorganized 
efforts of the river tugboats. A special department of 
this kind should have a half dozen fireboats for every 
one that the city now possesses. 

A further lesson is suggested by the fate which over- 
took the unfortunates imprisoned within the steamer 
‘*Saale,” whose lives might have been saved had the 
portholes been a few inches larger. It is true that the 
latest steamships (the ‘‘ Saale” was built in 1886) have 
larger portholes than were found in this vessel, and 
only a slight increase in diameter would be necessary 
burning or sinking ship. 
towering mass 


to allow egress from a 
The modern steamship carries a 
of upper works, the whole of which, because of its 
open construction, is liable, if ignited in a strong breeze 
to be rapidly converted into a sea of fire—as actually 
happened in the case of the burned ships. With these 
upper works on fire, escape by hatehways and stairways 
is impossible, and the only means of exit is by the 
portholes, coal-ports and gangways. 

We are aware that sudden disasters are liable to 
provoke a hasty condemnation of existing condi- 
tions and a demand for the most extreme and im- 
possible preventive measures. If any of our readers 
are disposed to consider our suggestions as being of 
this class, we ask them calmly to consider what would 
have been the loss of life had the Hoboken fire started 
say five minutes before a departure of the ** Kaiser 
Wilhelm der Grosse,” when possibly from two to three 
thousand souls would be crowded on the ship, the 
gangways and the piers? 

ee 
AN IMPROVEMENT IN RADIOGRAPHY. 

In a paper lately presented to the Académie des 
Sciences, Dr. T. H. Guilloz describes a series of experi- 
ments which he has recently made which show the re- 
markable diffusion of the X-rays by the surrounding 
objects, and the importance of this action in radiogra- 
phie work. It is, in fact, difficult to obtain a good 
radiograph’*of the thicker portions of the body which 
will have a good contrast, and the plates thus obtained 
generally show more or less fog in the development. 
This cannot be explained. by a pure and simple absorp- 
tion of the rays ; it has been supposed by some that the 
action was due to the diffusion of the rays by the air, 
but this is, in fact, so swall as ‘to be entirely negligi- 
ble in practical work, and could not produce the 
effect observed. After a number of experiments Dr. 
Guilloz seems to have established the fact that this 
action is due to the diffusion of the rays by the sur- 
rounding objects, such as the supports, containing ap- 
paratus, walls of the room and tissues of the subject, 
and in some cases by the body of the operator. 

The following experiment shows how strongly worked 
is this secondary action or diffusion of the rays, The 
vacuum tube emitting the rays is placed above a large 
plate of lead about one meter square and two willi- 
meters thick. The plate has a rectangular opening in 
the center, 4 by 10 centimeters, which allows the rays 
to pass. In order to havea region which is entirely 
shielded from the action of the rays passing through 
the opening, a steel plate, 15 millimeters thick, is placed 
over the lead plate, having one side in line with the 
side of the opening. The région below the steel plate 
is thus entirely protected from the action of the rays 
which proceed directly from the source, this being veri- 
fied by using a fluorescent screen of platinocyanide of 
barium, and it was found that it was impossible to ob- 
tain a silhouette of the hand or other object when 
placed against it. If now an attendant covers with 
his hand the opening through which the rays pass, or 
if the hand is placed in the path of the rays near the 
opening, the silhouette of the hand appears on the 
fluorescent screen. In fact, it is only necessary to place 
an object in the path of the rays, at any point where 
it may be viewed from the screen, to cause an illami- 
nation of the latter. It seems, therefore, that in 
taking a radiograph of a thick part of the body, sec- 
ondary or reflected rays are produced, not only at the 
surface of the body, but throughout its whole thick- 
ness, and the experimenter shows several radiographic 
plates which he has obtained by an exposure of two 
minutes under the action of the rays diffused by the 
body. 


JULY 14, 1900. 


The negatives were obtained by placing a photo- 
graphic plate in the position previously occupied by the 
fluorescent screen ; the plate was wrapped with black 
paper, and one-half of itcovered with tinfoil. An ex- 
posure of two minutes was made, placing before the 
uncovered half of the plate a pocketbook, the fingers, 
ete., this being done after all objects were carefully re- 
moved from the path of the rays. The tinfoil was 
then transferred to the otber half of the plate anda 
second exposure made, while an attendant covered the 
opening with his hand. Upon development, the plate 
showed on the first half aseareely perceptible image, 
this being, no doubt, due to a slight diffusion from 
surrounding objects ; the other half, on the contrary, 
showed a vigorous impression, caused by the rays dif- 
fused from the hand. The experimenter lays stress on 
the fact that in taking a radiograph the operator 
should consider all the surrounding objects as capable 
of diffusing the rays, which strike the plate and produce 
a fog, especially with longexposure. In the case of 
those parts of the body which have but little thick- 
ness, this action may not be very perceptible, but for 
the trunk of the body, for instance, where a long ex- 
posure is necessary, these secondary rays play an iw- 
portant part, and the surrounding objects may give 
off rays which have the same order of intensity as 
those which have passed through the body. The best 
method of avoiding this action is probably to surround 
the subject by a lead plate which follows the contours 
of the part in question; a metal diaphragm may be 
used to advantage in front of the tube. 


>-e-> 
CURIOUS CHEMICAL COMPOUND. 


M. Maurice Francois has succeeded in producing a 
compound which has been hitherto looked upon as 
somewhat hypothetical, namely, the iodide of dimer- 
curammonium. He has recently undertaken a series 
of experiments in which he forms this body in the 
amorphous and also in the crystalline form. The only 
previous work in connection with this body is that car- 
ried on by Weyl, who claims to have obtained the 
anhydrous ‘odide by treating, under pressure, mercuric 
iodide by liquefied ammonia; he considered it a very 
unstable body, and, in fact, scarcely to be perceived in 
the reaction. This body has been considered as taking 
the hydrated form, and its formula has been given as 
Hg: NI, H.O, or else, by considering that the oxygen 
enters into its constitution, the formula is written : 

HO Hge™ 

Hg= N—I 

_ oer 
in which H O Hg is considered as a monatomic group. 
The experimenter states in a communication made.to 
the Académie des Sciences, that his observation of the 
body leads him to conclude that it is always anhydrous 
and that it corresponds to the formula Hg.NI. As he 
produces it, it appears to be a very stable body, taking 
the amorphous or the crystalline form, according to 
the process of preparation. 

Atter some preliminary work, he finds that the amor- 
phous form is best prepared by the following process : 
30 grammes of mercuric iodide are carefully mixed in a 
glass mortar with 30 c. ¢. ammonia (D = 923), and the 
soft paste thus formed is transferred to a flask con- 
taining emery. It is left to stand for twenty-four 
hours, and at the end of that time the white mass is 
placed in a mortar and 90 ¢. ¢. of a soda solution of 25 
per cent strength is added. It is well mixed and left 
under a bell-jar for five days, the mass being stirred 
from time to time. The clear liquid is then poured 
into a funnel whose neck is stopped with cotton, the 
remainder is added and the whole filtered. The mat- 
ter is then mixed in the mortar with 90 c. ¢. soda solu- 
tion, and left as before for five days, after which it is 
again filtered. It is treated a third time in the mortar 
by the same quantity of soda solution and then placed 
in a poreelain dish and heated for two hours in a 
water bath kept at the boiling point. It is then washed 
by decantation and dried at 50° C. One thus obtains 
18 grammes of the iodide of dimercurammonium, which 
gives by analysis nearly the theoretical values corre- 
sponding to the formula Hg. NI. 

To produce the crystalline form of iodide, which the 
experimenter now obtains for the first time, its forma- 
tion must be carried on very slowly, in which case the 
crystals are deposited. The experiment is carried out 
as follows: 10 grammes of mercuric iodide are mixed 
in a mortar with 50 ¢. ¢. of ammonia and left to stand 
for eight days, it being agitated once or twice a day. 
The liquid is filtered and is mixed in a dry flask with 
two volumes of ammonia. In this case there is pro- 
duced, after 24 to 48 hours, a deposit of small crystals, 
which appear almost black. This deposit increases 
during ten days or more. The’ crystals are collected 
on a filter, and after drying in air they are washed 
with ether. The weight of crystals given with the 
above proportions is about 0°8 gramme. The iodide 
thus obtained in the crystalline form has a dark purple 
color when viewed in the mass; the erystals observed 
under the microscope are a dark reddish brown when 
seen by transmitted light. They are very well formed, 
with faces and angles of a remarkable clearness 
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TWENTIETH CENTURY ENERGY. 
BY ALTON D. ADAMS. 

Beyond doubt coal exerts the widest and most im- 
portant influence on humanity. Coal constructs and 
drives the steamship, locomotive and electric car, 
lights the gas flame and the electric lamp, turns the 
wheels of industry, and makes habitable the factory, 
the office and the home. It brings to us a great store 
of energy from the sunshine of former ages. Un- 
fortunately, our methods of using this product of 
Nature’s laboratory are so wasteful that the greater 
part of the stored energy escapes without performing 
any useful work. The supply of coal is limited, how 
limited we do not know ; but a just regard for people 
yet co be, bids us use with reasonable care this sub 
stanee, for which science has thus far discovered no 
substitute. 

The losses that occur in the application of the energy 
of coal to our purposes, result partly from a direct 
escape of heat during the process of combustion, but 
often to a greater degree when the heat is changed to 
motion, electricity, or light. In house stoves, furnaces, 

hot water and steam heaters it is variously estimated 

that from one-half to three-fourths of the energy of 
the coal burned escapes with the flue gases. The 
steam boilers of large power plants are more efficient 
than domestic heating devices; and the chimneys of 
such plants usually receive from one fifth to one-third 
of the energy of the coal put into their furnaces. In 
the very general use of steam for the production of me- 
chanical motion, much energy is lost. The steam con- 
tains from one-half to three-fourths of the heat de- 
veloped by the combustion of the coal used ; but the 
steam engine is able to deliver as mechanical power 
only from five to fifteen hundredths of the coal's 
energy. The generation of electricity on a commercial 
scale is at present entirely dependent on mechanical 
power, and the dynamo'is a very efficient machine, de 
livering usually in the form of electric current as much 
as nine-tenths of the energy supplied to it. Unfortu- 
nately, however, the steam engine has been the only 
prime mover available for the general operation of 
dynamos, and the electricity delivered has been seldom 
more than one-tenth of the energy of the coal burned. 

The production of gas from coal isa process of rather 
low efficiency. What is known as coal-gas contains 
about one-fourth of the heating power of the coal from 
which it is generated ; but along with the gas, coke is 
produced to the amount of five or six-tenths of the 
coal’s total heating capacity. Where the coke can be 
used or sold to advantage, therefore, the gas and coke 
together are a fairly efficient product. Nowadays 
water-gas is largely displacing coal-gas, because its 
production is cheaper. This water-gas has from five 
to six-tenths of the energy in the coal consumed for its 
output ; but there is no coke remaining to raise the total 
efficiency. Coal-gas is suitable for either light, heat or 
power production, without additions of other sub- 
stances, but water-gas is available for heat and power 
only when treated with heavy mineral oils. 

The gas engine, whose development has now reached 
a stage that renders it of great importance as a prime 
mover, shows a marked improvement over the steam- 
enginein the matter of efficiency. For example, the 
best steam-engines deliver in mechanical work only 
about fourteen-hundredths of the heat energy in the 
steam entering them, while fair gas-engines convert 
into motion two-tenths of the heat energy of the gas 
they consume. This higher efficiency of the gas-engine 
is more than offset, for plants of fairly large size, not 
only by the difference in contained energy between 
coal and the coal gas or water gas it produces, but es- 
pecially by the prices at which these gases are com- 
monly sold. At one dollar per thousand feet, coal 
or water gas costs as much for power production as 
would coal at fourteen dollars per ton in a good steam 
plant. In small steam-power plants the consumption 
of coal is relatively very large, and this, together with 
the small amount of labor necessary for the care of a 
gas-engine, gives the latter a place where only a little 
power is wanted, in spite of the high price of fuel in 
the gaseous form. 

For general heating purposes, coal and water gas 
make a poorer showing than coal. At one dollar per 
thousand feet, the cost fora given quantity of contained 
heat is about equal to that of good coal at forty dollars 
perton. As more than one-half of the heat energy of 
coal usually escapes up the chimney, in house heating, 
and as there isa smaller loss of heat in this way when 
gas is the fuel, the probable cost of general gas heat is 
that of coal at from thirty to twenty dollars per ton, 
when gas costs one dollar per thousand feet. For 
many special purposes, where a small amount of 
heat is wanted during a short time, gas is, no doubt, 
the cheaper fuel, becanse it can maintain a very small 
fire, which ean be started or extinguished immediately. 

For a given illumination, the amounts of energy 
consumed at the lamp differ greatly between gas and 
electric service. The ordinary gas flame consumes 
about sixteen times as much energy to produce the 
sane amount of light as does an incandescent electric 
lamp, and about sixty times as much as produces an 
equal illuminatiou in the electric are. In spite of the 
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low efficiency of the gas-engine, when coupled to a 
dynamo, the gas used to drive it for the production of 
electricity yields three times as much light in incan- 
descent lamps and about eleven times as much in are 
lamps as would the same amount of gas give off if 
burned directly at gas jets. The electric heater is one 
of the very few devices for the transformation of 
energy that have a perfect efficiency, in that it sends 
out as heat the equivalent of all the electricity con- 
sumed by it. Notwithstanding this perfect efficiency, 
it can never play an important part in general heat- 
ing, so long as the production of electricity depends 
upon heat-driven prime movers of low efficiency. But 
little more than one-tenth the energy of coal can be 
delivered to the electric heater, while coal-gas brings 
one-quarter and water-gas about one-half to the gas 
stove. While the gas-heater is not as efficient, consider- 
ing the losses by imperfect combustion and escape of 
heat through the chimney, as the electric type, it still 
renders useful a much larger part of the heat-energy 
of coal. All of the conditions and operations that 
require heat, mechanical energy, electricity and light 
thus rest on coal for their production. Heat-energy 
from coal is wore economically applied to power pro- 
duction, and in many cases to heating purposes, 
through the medium of gas, but coal and water gas 
contain so small a part of the energy in coal, and are 
sold at such prices that their advantages over steam 
at the engine, or over coal at the heater, are largely 
vitiated. Electricity shows great economy over gas for 
illumination ; it is much cheaper for a given amount 
of light to use gas in the gas-engine to drive a dynamo 
and thus supply electric lamps. 
A gas produced at a moderate cost, and charged 
with nearly all the heat-energy from its coal, would 
materially reduce the coal cousumption and cost of 
heating, power production, and electric lighting. In- 
vestigations looking to the cheap production of such a 
gas have for some years been in progress, and at recent 
dates the desired results have been obtained in both 
Europe and America. This comparatively new pro- 
duct, known as “ producer ” or fuel-gas, contains fully 
eight-tenths of the heat energy of the coal from which 
it is made, and, moreover, this coal may be of the 
cheapest grade. This producer gas can be economi 
cally made in even small amounts, such as might be re- 
quired for a private power or heating plant. It is also 
adapted for distribution on an extensive seale. The 
expense of the plant for the production of fuel-gas is 
moderate, being about the same for a small equipment 
as that of a first-class steam-boiler plant of equivalent 
power capacity. As the gas-producer shows an effi- 
ciency that is rarely reached in actual practice by the 
steam-boiler, and as the gas-engine requires only about 
two-thirds of the heat-energy in gas that the steam-en- 
gine does of steam for a given amount of mechanical 
work, a power plant or factory can save at least one- 
third of the coal necessary in a steam-plant by the use 
of a producer and gas-engine. Moreover, the gas- 
plant is at a decided advantage as to its ability to be- 
gin power production at the maximum rate or stop en- 
tirely, on a minute’s notice, which cannot be done 
with the steam boiler and engine. In plants for the 
supply of electric energy to the public, for which the 
fuel consumed is a very important item, the properties 
of the gas producer and engine make them of especial 
value, and their use in electric stations should reduce 
the price for electric current. In large, private heat- 
ing-plants, the gas-producer effects a saving over the 
ordinary steam or hot water equipment, though the 
gain is not so marked as where power is required. 
When used in a large plant for general heating, the 
producer-gas will be burned in a suitable steam or hot- 
water heater, and the saving will result largely from 
the cheap grade of coal used. The low heating power 
of coal and water gases, compared with the energy of 
their coals, the expensive plants necessary for the pro- 
duction of these gases, and their preparation for pur- 
poses of illumination, have all tended to make their 
general use for heating purposes impracticable. Pro- 
ducer or fuel gas, containing four-fifths of the energy 
from the cheapest grades of coal, instead of only one- 
quarter to one-half of the heating power from the 
more expensive grades, as do the illuminating gases, is 
available for the general supply of heat in towns and 
cities, at a rate comparing favorably with coal. 

One ton of anthracite buckwheat coal in the gas 
producer yields on the average from 160,000 to 170,000 
eubiec feet of gas, which contains fully eight-tenths of 
the heating power of the coal. The total cost of 
manufacture for this gas on a large scale is certainly 
not more than three cents per thousand feet ; doubling 
this amount to cover distribution, charges and profit 
would give the fuel-gas a selling price of six cents per 
thousand feet. Fuel-gas has about one-fifth of the 
heating energy per cubic foot that is contained by the 
coal and water gases, and at six cents per thousand 
eubie feet would be equivalant in cost of heating ca- 
pacity to either of these yzases at thirty cents per thou- 
sand feet or to coal at about twelve dollars per ton. 
Gas in house-heaters will give from two to three times 
as much of its contained heat-energy in useful effect as 
coal commonly gives and would really equal coal at from 
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four to six dollars per ton at the rate mentioned. The 
great econowy of fuel to be effected by the reduction 
of coal to gas before its general use for heat and power, 
and the substitution of glow lamps for the open flame, 
seem certain to make gas and electricity the forms 
of energy which will prevail in the twentieth century. 
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PARIS EXPOSITION NOTES. 

Contracts for the dismantling and razing of the Paris 
Exposition buildings have been signed, and the job 
has been given to a Chicago firm which tore down the 
buildings after the Columbian Exposition, and also 
those at the Omaha Exposition. The contract for the 
work was signed the day the Paris Exposition opened. 
Lumber is very dear in France, and there will be 75,- 
000,000 feet available after the close of the Exposition. 


An interesting collection of weapons is to be seen in 
the building devoted to forestry and chase. A namber 
of cases contain weapons sent by the Czar and those 
which belonged to Prince Eugene, lent by the Duke of 
Leuchtenberg. A gun which belonged to the Czar 
Paul I. is to be seen, and the sword which Napoleon 
wore at Tilsit, and which he presented to the Emperor 
Alexander. A number of pistols of different kinds and 
fowling pieces which belonged to the Princess Eliza- 
beth, alsoa pistol belonging to Henri III. of France, are 
shown. The Imperial Treasury of Moscow has loaned 
a sword which was given by the City of Paris in 1814 
to General Osten-Sacken, who was governor at 
that time. Prince Lwoff has loaned a sword which 
was worn by the Emperor Napoleon, bearing the date 
1806 ; it is richly ornamented. The arms of the Prince 
Eugene de Beauhamais are shown, among which is a 
sword worn while Viceroy of Italy and another worn 
as Prince of France. The cross-bow which belonged 
to the Queen Marie de Leezinska has a barrel in steel, 
damascened and inlaid with gold. Among other ob- 
jects are a single-barreled gun of the time of Louis 
XV., and anumber of gems and pistols of the eighteenth 
century, besides a collection of sabers and swords dat- 
ing from 1791 to the present time. 

The number of entries to the Exposition has been 
steadily increasing ever since the official opening, but 
at no time has the crowd of visitors been so large as 
that of Sunday, May 27, when a total of 406,196 persons 
passed through the entry gates, 52,151 of these being 
non-paying; at 10 o’clock in the morning the circula- 
tion in certain places had become difficult, and in the 
afternoon the crowd was greatly increased in the 
Champ de Mars, the Rue des Nations and the I. valides. 
The spectacle, when viewed from the height of the Tro- 
eadéro Palace, is interesting and novel; the weather 
was fine, and it is evident that the Exposition is begin- 
ning to attract a large part of the public. At certain 
times the crowds at the entrance gates were such that 
special measures had to be taken to avoid accident; a 
number of police agents were stationed at each passage- 
way to regulate the traffic. The moving sidewalk was 
at times completely filled, and the stream of persons 
passing at a high elevation is one of the interesting 
sights of the exposition. The electric railway also car- 
ried a great number of passengers and is of great con- 
venience in passing from one section of the grounds to 
another as but short time is employed to make the 
circuit. The palaces and pavilions have never before 
received such a number of visitors ; the various build- 
ings of the Exposition are practically completed, and 
many of the national pavilions are already open to the 
public. In the main buildings of the Champ de Mars, 
a great number of the exhibits have been completed, 
and the others are making rapid progress, 

The Army and Navy Building, which is situated on 
the banks of the Seine, contains a number of in- 
teresting exhibits. Among the principal exhibits 
may be mentioned a collection of Hotchkiss rapid 
firing guns of different types, with a number of pro 
jectiles. The Mangin Company show a number of 

are projectors for marine use ; and the Clamond Steel 
Works has a collection of field cannon and ammunition 
wagons. An interesting exhibit is that of a number of 
stuffed horses and mules attached to ammunition 
wagons, showing the system used in the French army. 
The Dubos Company has a new system of diving suits 
and appliances. A number of fine models of French 
boats are to be seen here; these are exhibited by the 
different dock and naval construction companies. 
Some of them have been furnished by the Société des 
Chantiers de la Gironde, who show a model of the 
**Kleber” and the method of boat-construction ; the 
firm of August Normand, of Havre, have a series of 
models of cruisers, among which may be mentioned 
the ‘‘Azuma,” built for the Japanese government, 
and the “Massena” and ‘‘Guichen,” of the French 
navy. A number of automobiles for military use have 
been already installed. Among these is a heavy trans- 
portation wagon of the Scotte system, having a steam 
engine mounted in the forward part, the rear being 
arranged to carry freight ; another large freight wagon 
is that constructed by the De Dion Company, using the 
gasoline system. A number of light automobiles are 
to be seen: one of these is for the officer’s use, and 
another for the wilitary postal service, . 
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A NOVEL NAIL-FORMING MACHINE. 

An ingenious apparatus for rolling nails from a con- 
tinuous length of stock has been devised by Mr. Sextus 
L. Reed, P. O. Box 31 which appara- 
tus is designed especially to produce a triangular nail, 
although other forms can also be made. The features 
of novelty in be found in the 
means for cutting the stock into lengths and for form- 
Fig. 1 is a general perspec- 


Giallatin, Tenn., 


the invention are to 


ing the points and heads. 


tive view of the machine; Fig. 2 is a sectional eleva- 
tion; and Fig. 3 is a section showing the cutting 
devices 


The machine ineludes in its construction a substan- 


tial frame on which is mounted a driving-shaft, actu- 
ated at one end by a pulley, and provided at the other 
end with a pinion, engaging a spur-gear, rigidly secured 
toa hollow shaft formed in two sections. Two addi- 
tional hollow shafts are also employed, each of which 
The three hollow 
shafts are triangularly arranged and carry dies, each 


side sections rigidly secured 


is likewise formed in two sections 


comprising two circular 


to the sections of the corresponding hollow shaft. 
Bolted between the side sections is an intermediate or 
face section of hardened steel, serving to roll the stock 


in conjunction with the intermediate or face sections 


of the other hollow shafts. Upon the side sections, it 
will be observed, are gear-teeth, meshing with those 
of a mating die and transmitting the motion received 
from the driving shaft first mentioned. The inter- 


mediate sections are formed with radial recesses 
which receive beveled, spring-controlled punches. 
The butt of each ‘punch carries a roller which, 


as the die turns, travels over a stationary shaft pro- 


vided with a cam and contained within the hollow 
shaft of the die \s the die rotates, it is evident that 
the punches will be periodically projected to cut the 
stock, and automatically returned by their springs. 
The side sections of the dies, at the outer ends of the 


radial recesses, are formed with transverse openings 
into which the stock is pressed to form the triangular 
head of the nail, the beveled ends of the punches 
serving to produce the points. Any desired number of 
punches may be used; but in the machine illustrated, 
for each die, so that four 
The dies are so 


four punches are. provided 
nails are formed at each revolution. 
arranged that, in turning, they cause the punches to 
register with one another. The cams are so disposed 
that three meeting punches (Fig. 2) are thrown out and 
The meeting 
bevel ends of the punches produce the point of the 
nail. At the same time the stock is pressed into the 


openings of the side sections to form the 


made to sever the stock to form a nail. 


transverse 
head Each of these operations, of course, is performed 
tion of the stock, the nail having its 
set of punches and its head in the 
By changing 


ou a different sec 


point formed by one 


punches tnmediately following. 


set ol 


REED’S NAIL-FORMING MACHINE. 
the form of the face or intermediate sections of the 
dies, nails of any desired shape can be made. 

—— - --?e-o _— 

We have already referred to the restoration of the 
Crystal The first portion of the work has 
been done, that is, the re-roofing. The transept which 
has been completed is 384 feet, long, has semi-circular 


Palace. 


spans of 120 feet and the height from the floor to the 
central point is 170 feet. The original form of the roof, 
that is, of the ridges and furrows, designed to resist 
the attacks of hai! storms, has been preserved. 
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ELECTROENGRAVING. 

It is only within recent years that mechanical pro- 
cesses have been devised which have very considerably 
simplified the work of producing engravings. And of all 
mechanical means of making plates, that of embossing 











Fig 1.—DIAGRAM OF BATTERY AND PLASTER CAST. 
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Fig. 2.—AUTOMATIC MAUHINE FOR CLEANING THE 
PLATE. 
or stamping is the most important. But in order to 
produce a steel plate by the process of embossing, a 
die is necessary which must be laboriously cut by hand. 
Casting and electroplating have been resorted to, in 
order to reduce hand-labor ; but the results have been 
so exceedingly poor, that the art of a skilled craftsman 
has ever been required to engrave the wrought or rolled 
steel dies. With the object of accomplishing results 
which could not be attained by casting or electroplat- 
ing and of performing mechanically much of the work 
which has hitherto been done only by hand, Herr 
Josef Rieder, a German inventor, has devised a process 
which he terms “ electroengraving.” 

In electroengraving an electrochemical etch- 
ing agent is employed. If two steel plates be 
plunged in a solation of ammonium chloride, 
and the one plate connected with the positive 
pole, the other plate with the negative pole of 
a source of electricity, iron will be eaten from 
the positive plate, and will form a solution of 
iron cbloride, from which iron is again precipi- 
tated upon the negative plate. If parts of the 
positive plate be covered with shellac, only the 
unprotected portions will be eaten away, and 
thus a pattern will be produced. This process 
of etching has long been known and has been 
applied in the arts. But it has been applied 
only to plane surfaces, and not to such plastic 
forms as reliefs. In electroengraving, on the 
other hand, the plate is not covered; but, 
nevertheless, means are ewployed for bringing 
the solution into contact only with the desired 
portions of the plate. 

The most approved form of apparatus at pres- 
ent in use consists of a glass vessel, g, provided 
with a cover having a central aperture flanged 
to hold arubber cup, the bottom of which is 
perforated. Within the rubber cup a plaster 
of paris form is held, upon which the design 
to be reproduced has been cast. Upon the 
upper or modeled surface of the form a steel 
plate, A, rests, which snugly fits the aperture 
in the cover of the vessel, so that it cannot be 
laterally displaced. The vessel, g, contains a 
solution of ammonium chloride in which is 
plunged a steel plate, X, connected with the 
negative pole of a source of electricity and con- 
stituting the cathode. The steel plate, A, is 
connected with the positive pole and constitutes the 
anode. The ammonium chloride is absorbed by the 
plaster form, 2, so that the steel plate, A, is practically 
in contact with the solution. When the circuit is com- 
pleted, chlorine is released at the anode, which, com- 
bining with the iron, forms a solution of iron chloride. 
The anode is gradually eaten away, so that new points 
of the metal come into contact with the plaster cast. 
The process is completed when all parts of the anode 
have been acted upon by the plaster cast. With this 
apparatus the inventor found it necessary to remove 
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the steel-plate, A, at intervals of 20 seconds, to clean it 
with gum water and to brush fresh ammonium chlo- 
ride upon the relief surface of the plaster cast. 

The inventor attained good results with this appa- 
ratus. But evidently the constant cleaning by hand 
was a process too laborious for the practical utilization 
of the inventon. A machine was, therefore, devised, the 
function of which was to accomplish automatically 
what was formerly effected by hand. 

After various improvements and modifications this 
machine finally took the form shown in the second of 
our illustrations. The plaster casts (several are em- 
ployed in the practical application of the invention) 
are held by means of two screws upon a vertically mova- 
ble table, which receives its motion from an eccentric. 
Above this metallic table is an adjustable holder in 
which the plate to be etched is mounted. Behind the 
table is a carriage with a rotary brush, which is also 
driven by eccentrics, and which is adapted to pass be- 
tween the plaster cast and the plate, in order to 
remove the refuse from the eaten steel. Water is sup- 
plied to the brush by a perforated pipe. Above the 
cast a sponge roller is mounted which distributes fresh 
solution over the relief surface. 

The plaster cast is brought into contact with the 
plate by means of the movable table, for a period of 
15 seconds, then returns, and permits the cleansing ap- 
paratus to operate. When the cleaning carriage has 
returned to its normal position, the table again brings 
the cast into engagement with the plate, these opera- 
tions being repeated until the plate is completely 
etched. Itis particularly important that the cast be 
brought into contact with the plate as gently as pos- 
sible ; nevertheless, it is impossible to protect the cast 
when but asingle point touches the plate. To pre- 
serve the cast the inventor employs a safety device 
which relieves the single point of the pressure so 
far as possible. The machine is provided with an 
arrangement for casting plaster forms to take the place 
of those which have been worn away. 

A current of 12 to 15 volts pressure is used. The cur- 
rent strength is automatically regulated to conform 
with the area of the contacting surfaces, and for plates 
200 x 300 mm. (8 X 12 inches) can attain a maximum of 
50 amperes. 

—____—__——_o-+ 0+ 


AN AUTOMATIC COUPLING FOR AIR-BRAKES. 


The illustrations presented herewith, picture a coup- 
ling invented by Thomas H. Patching, of Strathfield, 
and Robert H. Finch, of Burwood, New South Wales, 
whereby the air-brakes of a train can be connected and 
disconnected automatically. 

The device comprises a right and left part. The left 
part, A, consists of around tube, B, passing through 
the sole-plate of the car, and supported by a bracket 
in which it moves freely. The tube, B, furthermore 
passes through a collar attached to the sole-plate, 
and is surrounded by a strong coiled spring, which 
serves to keep the left part pressed forward into posi- 
tion, and permits backward and forward play of the 
cars. 

The right portion comprises a square metal bar, H, 








SELF ACTING COUPLING FOR AIR-BRAKES. 


passing through the sole-plate of the car and provided 
with supports and springs similar to those of the left 
portion. The right portion is provided with a funnel- 
shaped orifice and an air-pipe (Fig. 1). 

As shown in Fig. 2, the tube. B, carries a hollow 
cylinder ending in a nozzel. On the cylinder are two 
gripping lugs, Z, one of which is shown in Fig. 3 and 
both in Fig. 4, and two longitudinal guide pieces. 
On either side of the cylinder a pin, D, projects. 
Within the right part are two cylinders of unequal 
diameter, thus forming ashoulder, The larger cylinder 
is provided with two helical openings to engage the 
pins, D. In the smaller of these cylinders slides a spring- 
pressed, hollow piston, B, having an air-pipe connec- 
tion which is designed to engage a left-handed helical 
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opening in the smaller cylinder. Attached to the air- 
pipe connection are two lugs which are adapted to lock 
with the lugs, HZ, on the left part. 

When two cars are brought together, the left part 
enters the orifice of the right part which is funnel- 
shaped to insure the entry should the cars be un- 
equally laden or located on a curve. The horizontal 
cross-pins, D, enter the helical slots provided for them ; 
and at the same time the nozzel at the end of the 
tube, B, enters the hollow piston, G@. The continued 
pressure of the two cars causes the cross-pins, D, to 
travel along their helical slots, causing the left part to 
rotate in one direction, while the forward pressure of 
the left part forces the sliding piston back, carries the 
air-pipe connection previously referred to along its 
left-handed helical opening, so that the piston, G, is 
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caused to rotate in an opposite direction. These two 
opposite rotary movements force the lugs, #, under the 
grips on the air-pipe connection, thus forming a tight 
joint. The mere acts of separating the cars, causes the 
movable parts to rotate in the reverse direction to un- 
couple the pipes. 
= >> - senna 
THE BURNING OF THE NORTH GERMAN LLOYD 
STEAMSHIPS AND DOCKS, HOBOKEN, N. J. 

The record of disasters from fire in New York con 
tains nothing more terrible than the conflagration 
which oceurred on the afternoon of Saturday, June 30, 
by which between three hundred and four hundred 
lives were lost, many of them amid circumstances of 
unspeakable horror, while three of the largest steam- 
ships, of the North German Lloyd Company, and the 
four piers which constitute the landing facilities of the 
company at this port, were destroyed. 

The docks of this great company. which together 
with those of its rival, the Hamburg-Awerican line, 
are ‘ocated on the New Jersey shore of the North 
River, at Hoboken, consisted of four large piers 
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carried upon piling. The largest of these was a new 
double-deck structure, only recently completed, while 
the others had been more or less renovated, and in one 
ease considerably lengthened. Most of them were of 
the standard type of construction, which, unfortu- 
nately, in the light of the recent disaster, is used 
almost exclusively on the water front of New York 
harbor. Piling is driven over the whole area to be 
covered by the piers and capped with 12 by 12 tim- 
bers, upon which are laid the joists and wooden floor- 
ing. The sheds on the majority of the older piers are 
built with wooden posts and roof trusses, and are wood 
sheathed. 

At the time of the outbreak of the fire, which, accord- 
ing to eye-witnesses, started about five minutes to four 
on the afternoon of June 30, the situation at these 


docks was as follows: To the north was the new pier, 
about 800 feet in length, recently completed by the 
company, and generally known the Thingvalla 
pier. On the south side of it was lying the steamship 
‘** Main,” a new vessel of 6,398 tons, recently constructed 
by Blohm & Voss, of Hamburg, which came to New 
York on her maiden trip only last April, and on this 
fatal afternoon was loading for her second return voy- 
age across the Atlantic. She had accommodations for 
#00 cabin and 800 steerage passengers, and was in every 
respect a first-class ship. Next to the steamship 
“Main” was pier number 1, with the steamer 
‘* Bremen” lying to the north of it, and the celebrated 
‘Kaiser Wilhelm der Grosse” moored on its south 
The * Bremen,” built in 1896 by Schichau in 
Germany, was one of four huge vessels constructed 
to carry a large quantity of cargo and a considerable 
number of passengers. She was 500 feet in length, 60 
feet in beam, and had a register of 10,000 tons, anda 
speed of 15 knots. The ‘“ Kaiser Wilhelm der Grosse” 
is to-day the fastest of the great ocean liners, and one 
of the most popular passenger vessels afloat. She holds 


as 


side. 











THE “SAALE” BURNING IN MIDSTREAM AFTER DRIFTING OUT FROM THE BURNING DOCKS. 
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the eastward record to Southampton of five days 
seventeen hours and eight minutes, and a westward 
record of five days twenty hours and ten minutes, 
She is 648 feet in length, 66 feet in beam, and has a 
displacement of 20,000 tons. With a horse power of 
27,000, she has a record speed across the Atlantic of 
over 224¢ knots an hour. 

The next pier to the south, Number 2, was accommo- 
dating the steamer, ‘* Saale” of 
of the older vessels of the Company, which was con- 
structed in 1886 at Glasgow. She is 455 feet in length 
and 48 feet in beam, and known as one of the 
popular vessels of the line. Ouly afew hours before the 
disaster the steamer ‘*‘ Aller” had sailed frow her birth 
between piers Nos. 2and 8. At pier No. 3 there were 
several lighters and barges. Itshonld be mentioned 


5,267 tons register, one 


was 
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that all of these steamers had coal barges and canal 
boats alongside, from which they were taking coal and 
eargo, in preparation for the return trip across the 
ocean. 

It seems that on the fatal afternoon there was lying in 
the middle of pier No. 3a large quantity of cotton bales, 
and it is said that not far from this were over a hundred 
barrels of whiskey. It is generally agreed that the fire 
originated in the cotton, and it is supposed that the 
extraordinary rapidity with which it spread was due 
to the explosion of the whiskey and the seattering of 
the inflammable contents over the cotton. Be this as 
it may, it is certain that the fire swept through the 
whole length of the pier with extraordinary rapidity. 
It is stated by a captain of a tugboat, that although 
he was only a quarter of a mile from the pier when 
the smoke first appeared and made all haste across the 
river, the structure was wrapped in fire from end to 
eud by the time he reached it. The spread of the fire 
was greatly accelerated by a strong westerly wind, 
and it is stated by eye- witnesses that within nine min 


utes from the time the first blaze was seen, the whol 
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four piers and the steamships adjoining were ablaze. 
So swiftly did the flames leap from pier to pier, and 
to the adjoining ships, that within a few minutes the 
“Main.” ‘* Bremen,” and the great 
* Kaiser Wilhelm der Grosse” were afire. On account 
of her extrewe value, the efforts of the tugboats that 
rushed to give assistance were directed principally to 
saving the * Kaiser Wilbelim der Grosse,” and, although 
she was dragged out into the midstream with her upper 
works ablaze, the fire under control before 
very serious damage was done. Not so, however, with 
Although the moorings had been 


** Saale.” even 


was got 
the other vessels. 
immediately cast adrift by the crew when the fire 
of effort on the ‘ Kaiser 
the efforts of the tugs to 


started, the concentration 
Wilhelm der and 
save the people who had leaped from the burning piers 
into the water, resulted in these three vessels being left 


to the mercy of the fire, until, under the action of the 


Grosse” 


tide. two of them. the “Bremen” and the “Saale,” 
drifted out, blazing from stem to stern, into the 
Hudson River. The “Main” was burned at her 


dock. 

While the loss of property was enormous, the mag- 
nitude of the disaster is to be measured by the awful 
loss of life and the aggravated horrors that attended 
it. Scattered over the ships, the piers, and the lighters 
were the crews and longshoremen, busy at the work of 


loading : and the spread of the fire was so sudden that 


escape from the piers to the shore was impossible. As 
a consequence, the majority of those who were cut off 
from escape by land leaped into the water, many of them 
being drowned before they could be picked up ; but 
even this relatively merciful form of death was denied to 
many unfortunates who were working in the holds and 
lower decks of the vessels, and only discovered what 
was going on when they found their escape through the 
hatches cut off by a sea of fire which was raging in the 
Many of doubtless suffo- 


cated by swoke or burned as 


these were 
the vessels sank ander 


upper works 
the streams of water which were being poured into them 
from the fireboats and tugs. A feature which rendered 
the the fact that 
many of the imprisoned people could have been rescued 


disaster particularily horrible was 


had the portholes of the “Saale” been a few inches 


As it was, many victims died 
touch of would-be 


larger than they were. 
before the eyes and within actual 
rescuers, who were quite powerless to help them. 
Within a couple of honrs the whole four docks of the 
North German Lloyd Company and their warehouses 
were completely destroyed, and three of the passenger 
steamers were so far burned that it isas yet question- 
able, in the case of some of them, whether they will be 
worth refitting. The total loss of the company, includ- 
ing cargoes, is estimated by the general agent of the 
line to be about $5,000,000, while the present indica- 
that Det 
Of our illustrations, one shows the 


It was taken shortly 


tions are een three and four hundred souls 


perished, ** Saale” 
when the fire was at its beight. 
after the vessel had drifted out from her pier into 
the river. The other photograph shows the present ap- 
pearance of the water front, which was formerly occu- 


pied by the piers and the sheds of the company. 
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Geology and Geography at the Forty-ninth Meeting 
of the American Association for the Advancement 


of Science, 

BY ©. 0. HOVEY. 
According to the plan always followed at the annual 
the American Association for the Ad- 


of Science, practically the whole of the 


conventions of 
vancement 
first day’s session of Section E, that of geology and 
geography, was given up to the summer meeting of the 
(Geological Society of America. The number of papers 
presented to the two bodies was unusually small this 
year, only ten being read before the Geological Society 
before Section E, aside from the vice- 
Prof. Kemp, an abstract of 
which has given in the ScIENTIFIC 
AMERICAN SUPPLEMENT. The attendance of active 
geologists at these summer meetings was rather small, 


on account of 


and seventeen 


presidential address of 


already been 


so wany of them being engaged in field 
work, but it was representative, geographically, includ- 
ing as it did men from many of the States from Maine 
to California, and from Canada. 

The meeting of the Geological Society of America 
was called to order in the geological lecture room of 
Columbia University, Tuesday, June 26, with the pres- 
ident, Dr. G. M. Dawson, director of the geological sur- 
vey of Canada, in the chair. The secretary announced 
the election to fellowship of L. C. Glenn, of the North 
Carolina survey, T. L. Watson, of the Georgia survey, 
and Stewart Weller, of Chicago University. The secre- 
tary further stated that the next winter meeting of the 
society would be held in Albany, N. Y., and then the 
society proceeded to the hearing of the papers. 

The first on its programme was by H. W. Turner, of 
the United States Geological Survey, and was entitled, 
“The Geology of the Silver Peak District, Nevada.” This 
district lies in Esmeralda County, in the western edge of 
the Great Basin, and is characterized by isolated ridges 
and wide vaileys. The lower portion of the valleys are 
playas or dry iake beds. The playas are often covered 
with incrustations of salt and much of the mineral is 
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sufficiently pure to be used for domestic purposes with- 


out refining it. Some of the playas, however, like the 
Columbus playa and one in Fish Lake Valley, are rich 
in borax salt. The oldest rocks, except some gneisses of 
doubtful age, are Lower Cambrian. The middle Cam- 
brian and the Ordovician strata are also represented, 
but then there is a great break to the tertiary beds. 
Voleanic activity began in Paleozoic time, and, aftera 
long interval of rest, was renewed in Tertiary times, 
when a lake covered a large part of the district and de- 
posited several thousand feet of strata. The chief 
econowie interest in the region centers in the goli and 
silver veins in Mineral Ridge, an east spur of the Silver 
Peak Range. These veins occur usually at the contact of 
the granite and gneiss with the overlying Cambrian 
rocks and are of two kinds, quartz veins containing, 
for the most part, pyrite and free gold with a little sil- 
ver, and quartz veins, which contain lead sulphides and 
silver, with a comparatively small amount of gold. 

Erasmus Haworth, of Kansas University, presented 
a paper on ‘‘ Native Copper from Garfield County” 
(Oklahoma). The native copper occurs in thin leaves 
in the *‘ Red Beds,” at a depth of about 32 feet from 
the surface of the ground. They seem to be confined 
toa stratum of red clayey shale six inches thick, and 
lie therein at all angles to the bedding, approaching 
parallelism thereto near the middle of the bed. They 
occupy fissures due to the drying of the beds, and are, 
therefore, of later date than the deposition of the beds 
themselves. The beds are utterly destitute of fossil 
remains, so that the reduction of the metal can hardly 
be ascribed to the action of organic matter. Further- 
more, the rock is entirely unaltered, and the nearest 
igneous masses are at least one hundred miles distant. 
The author refers the native copper, therefore, to a 
possible chemical reaction between copper sulphate, 
iron oxide, and calcium carbonate, with traces of free 
sulpburie acid. 

C. H. Hitchcock, of Dartmouth College, in a paper 
on the * Evidences of Interglacial Deposits in the Con- 
necticut Valley,” reported that he had found eskers 
and other glacial) deposits in such relations to the 
earlier glacial beds near Hanover, N. H., as to convince 
him that there had been at least two advances of the 
great ice sheet over the region. 

A second paper by Prof. Hitchcock described some of 
the voleanic phenomena connected with the eruption 
of Mauna Loa, on the island of Hawaii, in 1899. The 
first indication of activity was seen on the morning of 
July 4. It was the reflection in the sky of the light 
from the molten lava in the great pit 14,000 feet above 
sea level. A day later the first outbreak began with 
an explosion, about 3,000 feet below the summit on the 
eastern side. The melted lava discharged itself in a 
column thought by some to be 500 feet high at first. 
The material falling to the ground around the vent 
gave rise to the formation of a cone. Later a second 
vent discharged a similar flood half a mile from the 
first opening and not far from 10,000 feet above the 
ocean. Both these discharges were clearly visible from 
the Voleano House, near Kilauea, twenty miles away. 
Clotted lava blocks of considerable size and stones were 
freely emitted from these vents, while the lava flow 
followed down the north side of the mountain for 
fifteen miles. In three weeks’ time the flow ceased. 
The stream was eighty feet wide and ten feet deep at 
its start, but was a mile wide lower down. The place 
of discharge was just above the upper limit of the 
northeast trade winds, consequently the column of 
steam and dust ascended vertically and spread out 
laterally, like the trunk and foliage of a large tree, 
The fine particles of dust spread in all directions and 
obscured the sky for a thousand miles on every side. 
At Honolulu, 150 miles distant, people could feel the 
impact of the particles on their faces. Old beds of 
ashes on the island indicate previous explosive activity 
at both Mauna Loa and Kilauea. Their decomposition 
has furnished the soil for the forests and now for the 
sugar plantations. The Hawaiian volcanoes were 
active in Tertiary time. On Oahu different sections 
are classified by the amount of erosion effected since 
the basaltic outflows. Mauna Loa shows no warks of 
erosion. It isa gigantic basaltic dome, which has re- 
quired millions of years for its formation, judging 
from the comparatively small quantity of lava dis- 
charged in the present century. 

W. H. Hobbs, of the University of Wisconsin, pre 
sented and discussed “A Theory of the Origin of Sys- 
tems of nearly Vertical Faults, with Application to the 
Newark Basin of the Pomperaug River (Coun.),.” This 
was related to an elaborate paper presented to the 
Society at its meeting last winter. He finds that the 
rocks of the region have been broken into rhombic 
prisms standing on end. The author thinks that the 
numerous faults are due to dislocation along joint 
planes and relief from pressure horizontally applied 
and that the superposed load must have been compara- 
tively small. 

Rudolf Ruedemann, of the New York State paleon- 
tological survey, delivered a paper on the Hudson 
River beds of the vicinity of Albany, in which he 
showed that these strata, which have been rather 
neglected by geologists on account of their faucity of 
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fossils, are not to be regarded as representing one age. 
On the contrary, they contain beds belonging to several 
horizons. The other four papers on the society’s pro- 
gramme were read by title. 

‘One of the papers of most popular interest delivered 
before Section E was that by F. H. Newell, hydro- 
grapher of the United States Geological Survey, upon 
the progress being nade in the measurement of streams 
and determination of the water supply of the country. 

He showed that the water resources are being studied 
in a mavner comparable with that in which the metals 
and ores are being examined, and official data collected 
concerning the occurrence and value of this important 
natural product. 

On important streams in various parts of the United 
States systematic measurements are being made show- 
ing the variations in discharge from day to day through- 
out several seasons and years; in this manner the 
quantity and time of occurrence of flood is made known 
and the duration of seasons of drought. By having 
this information engineers and others concerned in the 
development of water power can determine the degree 
of reliability of various streams, and ascertain the 
available power. 

Not only are the surface streams being measured, but 
examinations are being carried on of the occurrence of 
water underground, especially that reached by deep 
artesian wells. The importance to the public health 
of a water supply from these sources is well known. 
Applications are received from all parts of the United 
States for definite facts concerning the quantity and 
quality of waters occurring in pervious strata far un- 
derground. Throughout much of the United States 
the only mineral of economic value is water. This is 
particularly the case on the High Plains west of the 
Missouri River, where settlement is dependent wholly 
upon the ability to obtain water by the means of 
wells. 

The subject of water storage is also being considered 
by the United States Geological Survey, and reservoir 
sites are being selected and surveyed in various parts 
of the West, particularily in the Rocky Mountain 
region, and in the high Sierras of California. Detailed 
surveys are wade and estimates prepared of the cost of 
construction. 

In the State of New York about twenty rivers are 
being measured—these being mainly tributaries to the 
upper Hudson, Mohawk and Black Rivers. Character- 
istic fluctuations of these streams were exhibited by 
means of diagrams. The catchment area tributary to 
various reservoir sites is being surveyed and shown 
upon the contoured maps prepared in codperation with 
the State engineer and surveyor. 

The information obtained concerning the flow of 
streams and the possibility of regulating the floods by 
means of storage reservoirs has peculiar importance in 
New York State, through the rapid development of 
electrical plants and the probable need of increased 
supply for the Erie Canal. The subject of the influ- 
ence of forests upon the water supply can be thorough- 
ly understood only when definite knowledge is had 
of the behavior of the streams. For this reason rivers 
issuing from the Adirondacks are being carefully 
studied, while the character of the timber on the water- 
shed is being examined by foresters. 

Another paper, the narrative portion of which will 
be read with widespread interest when it appears in 
the Century Magazine, was that by R. T. Hill, of the 
United States Geological Survey, describing the great 
*Chisos Rift” in Texas and the author’s dangerous 
and thrilling journey down the wonderful cafions of 
the Rio Grande. This stream receives practically no 
tributaries for several hundred miles of its course and 
has carved its way through Cretaceous strata of dif- 
ferent kinds, leaving vertical and even overhanging 
walls, hundreds of feet in height, turning sharp corners 
and giving surprises in the shape of rapids in the most 
bewildering manner. One of the cahons has received 
the suggestive name of Murderer’s Cafion, on account 
of fatal encounters with Mexicans atitsentrance. This 
paper, like many others on the programme, was elabo- 
rately illustrated with stereopticon views. 

Prof. Hiteheock’s paper, on the ‘“‘Ice Age in New 
Zealand,” gave the section a brief resumé of the obser- 
vations he was able to make a year or more ago, The 
glaciers now existing among the high mountains of the 
Middle Island are the remnants or descendants of those 
of the great ice age. All were of Alpine character and 
were not continental like those of northern Europe and 
North America. The present glaciers have an average 
length and area at least 10 per cent greater than the 
existing glaciers of Switzerland, but they do not cover 
more than 30 per cent of the area occupied by ice at 
the maximum of the glacialepoch. The Tasman 
glacier is 20 miles long and 2 miles wide. The deposits 
of the glacial epoch in New Zealand are characterized 
by a general absence of ground moraine, eskers and 
druwlins, and there are very few large erratics. The 
lower portions of the subglacial streams spread cobble 
stones over wide areas. The great glacial epoch was in 
Tertiary time, according tothe New Zealand geologists, 
who base their determination upon the stage of decom- 
position of the gravel and the association of the glacial 
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deposits with beds known to belong to the Tertiary. 
There are thirteen fjords on the southwestern side of 
the island, the topography is very rough, and the 
scenery is equal or superior to that of the Yosemite 
region in California. 

Jolin M. Clarke, State paleontologist of New York, 
brought out by means of diazrams and cross-sections 
the lenticular character of the Oriskany sandstone de- 
posits in this State and showed how they filled depres- 
sions in the water- worn, but nearly level, Helderbergian 
rocks beneath. In some of the cement quarries near 
Buffalo the Oriskany sands are exposed, filling water- 
worn joints in the cement rock. 

In the paper of A. A. Julien, of Colambia University, 
on the Genesis of the pegmatite in North Carolina, it 
was held that the origin of this rock bas not yet been 
satisfactorily explained, and that the difficulty may be 
in part due to variation of conditions in the genesis of 
the aqueo-igneous magma. This is the rock whieh has 
furnished so many rare minerals to cabinets all over the 
world and is the source of some of the substances used 
in the waking of mantles for incandescent gas lamps. 
Three hypotheses regarding its origin are in common 
acceptation, viz.: intrusion as dikes, infiltration as 
veins, and segregation. When examined, in view of the 
known characteristics of each of these forms, most of 
the pegmatites of North Carolina do not appear to 
conform to any one. In the author's opinion, they 
should be considered as aggregates of the very schist 
waterial which incloses them, softened to a plastic con- 
dition by thermal or superheated waters. and afterward 
cousolidated with the concretionary structures which 
they now present. The phases of concentration of the 
more basic minerals (mica and feldspar) were discussed 
and note wade of the significance of their close asso- 
ciation with smoky quartz. The pegmatites of the 
region seem to mark the initial metastatic changes 
which accompany the birth of granite, rather than, as 
in sowe other regions, the phenomena which indicate 
the exhaustion of the process. 

W. H. Hobbs, of the University of Wisconsin, de- 
scribed two rivers in western Connecticut in respect to 
the history of their drainage. They both have the 
saine name, Still River, though they are only twenty- 
five miles apart. Both flow northward and one empties 
into the Farmington River, while the other empties 
into the Housatonic. Before the glacial epoch they 
flowed southward, but dams of gravel left by the great 
ice sheet changed their course to that which they have 
at present. R. D. Salisbury, of the University of Chi- 
eago, discussed at some length the yellow loam which 
occurs as a surface formation over a large part of New 
Jersey and adjoining States and which he has found 
to cover all strata from the most ancient rocks to the 
latest glacial beds with a thin mantle which is evi- 
dently a still water deposit. Prof. Salisbury holds that 
this is a marine deposit and that it indicates a subsi- 
dence of the region of not less than 240 feet since the 
retreat of the ice sheet and a subsequent elevation of a 
corresponding amount. 

Papers were also read byW. J. McGee, on ‘‘The Occur- 
rence of the Pensauken(?) Formation in the District of 
Columbia”; by D. 8S. Martin, on *“*The Geology of 
Central South Carolina”; by J. M. Clarke, on “The 
Fauna of the Arenaceous Lower Devonie of Aroos- 
took County, Maine”; by J. P. Smith, on “The 
Principles of Paleontologie Correlation * ; and by E B. 
Mathews, on “A Simple Modeling machine.” 

The officers of the section for the next meeting, 
which takes place at Denver, are: chairman, Prof. C. 
R. Van Hise, and secretary, Prof. R. A. F. Penrose, Jr. 

—-——______—_® +@+ #—_______ — 

A TERRIBLE explosion occurred some days ago upon 
the premises of a large firm of manufacturing chemists 
in Huddersfield (England), when a large quantity of 
lyddite which was in process of manufacture for the 
government blew up with atremendous report. The 
accident fortunately did not oceur in the wain portion 
of the factory, but in one of the out-lying buildings, 
and was separated from the main works by a river; 
otherwise the loss of life would have been appalling. 
The lyddite was undergoing the steam-drving process 
when it suddenly ignited through, it is believed, a spark 
from the chisel of a mechanic. The man lost his pres- 
ence of mind, and instead of smothering out the fire 
with his cap, which he could easily have done, he ran 
away, probably thinking that the substance would ex- 
plode. The explosive burned tiercely, and set fire to the 
building. Presently the roof of the structure collapsed 
upon the burning wass and cowpressed the gases. Con- 
sequently in a very few seconds there was a terrific ex- 
plosion. The building was absolutely demolished, 
searcely one brick being left upon another. Windows 
in the town were broken wholesale by the force of the 
coneussion, and the débris hurled for a considerable 
distance in every direction. Fortunately there were few 
injuries to individuals, since all the workpeople had had 
ample time to clear out of the building. Only two 
hours previous to the catastrophe, it is said that 25 tons 
of lyddite had been removed from the very building 
in whieh the explosion occurred, so that it may be 
truly said that the inhabitants of Huddersfield had a 
very narrow escape from destruction. 
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Science Notes, 

A fisheries exhibition will be held at Salzburg, Aus- 
tria, on September 2. 

The shipping of monazite from Brazil to Europe has 
almost been discontinued, owing to the very low price 
paid. The cheapness of the sand is one of the causes 
of the inexpensiveness of the German mantles, 

A cylindrical slide rule has been devised by Prof. 
Robert H. Smith. By means of aspiral on the cylinder 
a length of over four feet is obtained for the logarith- 
mie scale, which enables great accuracy to be obtained. 

A school of practical agriculture has been opened 
at Briarcliff Manor on the New York and Putnam 
Division of the New York Central Railroad. The aim 
will be to raise the standard of agricultural methods, 
and practical instruction will be given in the orchard, 
garden, greenhouse, poultry yard and dairy. The idea 
is to consider first the quality and afterward the 
quantity of the article produced. 

Meager accounts have been received of the trials of 
Count Zeppelin’s airship which took place at Fried- 
richshafen on the evening of July 2. Ata height of 
1,260 feet the airship traveled 514 miles in seventeen 
aud a half minutes, presumably with the assistance of 
the wind. There were five in the car. The apparatus 
for ascending and steering answered admirably until a 
rope became twisted in the gear which caused an 
abrupt end to the trip. The airship was fuily de- 
scribed in the SCIENTIFIC AMERICAN for May 26, 1900. 

The Académie des Sciences has lately received a 
communication from La Paz, Bolivia, relating to a 
remarkable meteorite which fell near that city. It was 
observed on November 20, 1899, at 7 h. 24 mw. by a clear 
and starry night, the moon not being visible. Accord- 
ing to the observers which were stationed on the hill 
of St. Sebastian, a short distance from the town of 
Coronilla, the meteor passed in a straight line from 
southwest to southeast during five or six seconds, over 
one-third of the visible horizon. It had the form of an 
immense disk of a reddish white color, with a train of 
binish light ; it exploded near the town of Pazedon 
and projected a number of meteorites upon theground. 


The so-called horse-sickness which is endemic in the 
Orange River Colony, Transvaal, Natal, Rhodesia, and 
Bechuanaland, and occasionaily in Cape Colony, is 
getting to be very serious and efforts are being made 
to render the horses immune. Fortified serum derived 
from immune horses almost invariably produces fatal 
results when injected into horses suffering from horse- 
sickness. The fortified serum is a useful agent if pro- 
perly used, and is capable of preventing the onset of 
horse-sickness. Judicious treatment with the serum 
will assist in brir zing about a cure, for if the animal 
is gradually accustomed to the toxin until it ean re- 
ceive an injection of 100 to 200 ce. of serum, virulent 
blood can be injected without danger. 


In some circumstances a liquid which will not freeze 
is needed, among others, for certain forms of brakes, 
especially those used for pieces of artillery. For this 
purpose glycerine has been used extensively, but is 
somewhat costly, and alcohol even more so. These 
liquids may be replaced to advantage by a solution of 
chloride of calcium of 28 per cent strength, its cost be- 
ing almost negligible. The solution will support a 
temperature of —32° C. without apparent change, and 
does not attack metals. Another solution which has 
been recommended for this purpose contains, in 100 
parts, | part of chloride of magnesium, 10 parts chlo- 
ride of caleium, and 20 of ehloride of aluminium. 

In Berlin elaborate preparations are making for the 
exhaustive aeronautical and scientific research that is to 
be made on July 15. The balloon, which has been con- 
tructed by a continental firm, is the largest ever made, 
being of over $20,000 cubie feet capacity, or twice the 
size of thatin which Andree set out for the North Pole. 
It is to carry 614 tons, with 34¢ tons of ballast. It will 
ascend at the Sport Park, Friednau. The main object 
of the expedition is to ascertain how long it is possible 
fora balloon to remain floating in the air. For this pur- 
pose the aerial vessel will be well supplied with pro- 
visions, while it will also be equipped with sleeping ac- 
commodation for the benefit of the aeronauts. The bal- 
loon is also to be utilized, during its ascent for the 
purpose of making several meteorological observations, 


A curious case was tried before the Civil Courts in 
Vienna the other day regarding a claim arising out of 
a railway accident. The plaintiff stated that he had 
received internal injuries as the result of the accident. 
The wedical experts waintained that the shock of the 
smash had caused the heart of the plaintiff to change 
from its normal position, to one lower down in his 
body. This theory was received with incredulity by 
the jury, but their sceptism was satisfied when they 
applied their bands to the man’s ribs and could feel 
the organ beating in the usual manner. The medical 
men stated that the sufferer might live for several years 
notwithstanding the extraordinary displacement of 
his heart, but that he was more liable to heart failure 
and would experience great difficulty in doing his work. 
Under these circumstances the jury awarded the plain- 
tiff heavy compensation. 
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Engineering Notes. 

The city of Lafayette, Indiana, has presented to Pur- 
due University a 2,000,000 gallon water works pump- 
ing engine for use in the laboratory of the University. 
It was built in 1875, and is an excellent example of the 
duplex walking beam pump. In addition to its his 
torical value, it will furnish an ample supply of water 
for the hydraulic experiments which will be carried on. 

M. Ende has recently compared the figures for the 
motive power used at the different expositions which 
have been held at Paris. In 1867 the total horse 
power was 854. furnished by 52 engines averaging 16 
horse power each; in 1878 the total was 2,588 horse 
power, given by 41 engines of 62 horse power average. 
The figure for 1889 is 5,320 horse power; only 82 engines 
were used, with a mean of 166 horse power, In 1900 
the total power of the engines and dynamos used to 
supply the energy is 36,085 horse power, supplied by 
87 machines, giving a mean of 975 horse power, The 
French section has 18 wachines, with a total of 14,435 
horse power, or 802 per unit, and the foreign section 
supplies 19 machines, giving 21,650 horse power, or a 
mean of 1,140 per unit. 

In the large sawmills of Joseph Fialla, in Austria, 
the sawdust is utilized by being made up into bri- 
quettes; these form a good combustible for boiler 
furnaces or household use. The sawdust is impreg- 
nated with a wixture of tarry substances and heated to 
the proper temperature ; it is then passed over a plate 
of iron heated by steam, from which a screw conveyor 
takes it to the serew-press, where it is compressed into 
briquettes of the required size. The press turns out 
19 per minute, weighing 3 of a pound each and meas- 
uring 6X24 X11¢ inches. The calorific power is about 
the same as that of lignite, with but 4 per cent of ash. 
The factory turns out more than 6,000,000 briquettes 
a year; the cost is about 16 cents per thousand, and 
the selling price reaches one dollar, leaving a consider- 
able margin of profit. 

The c+ velopment of the carbide of calcium industry 
in Europe is shown in the account recently published 
by the French Acetylene Syndicate, by which it ap 
pears that in 1896 there were but four carbide factories, 
of which two were in Switzerland, one in Germany and 
one in France. At present the total number of carbide 
works in France, either in operation or in course of 
construction, represents a nominal capacity of 50,000 
horse power, this being furnished by hydraulic plants. 
In Germany this figure is 12,440; Italy has more than 
16,000 horse power ; England, on the other hand, has 
bat 1,600; Norway has 15,000, Austria 18,550, Russia 
8,500, of which 2.000 represents hydraulic power, and 
Switzerland 19,000 horse power. The full capacity of 
these plants is not entirely utilized as yet ; thus, France 
which could produce 27,000 tons annually, gives but 
15,000 to 20,000. 

A new railroad is to be constructed in Belgium which 
will unite Brussels with Ghent; it forms the prolonga 
tion of the existing Ghenut-Ostend line and is to be laid 
out with the most recent improvements. Its length 
will be about 30 wiles. The new road will permit the 
distance from Brussels to the coast to be covered in 75 
minutes; it will be operated at first by steam, but is 
constructed so that electric traction may be substituted 
later if desired. It will rum in a nearly straight line 
from Ghent to the suburbs of Brussels, without grade 
crossings or intermediate stations. The construction 
of the road will not cost more than $100,000 per mile, 
and the 30 wiles will thus cost below $3.000,0°0. A 
project has been recently under consideration for a di- 
rect line on the electric system from Brussels to Ant 
werp, in which the trains were to have a normal speed 
of 60 miles per hour without stops between the cities, 
but after considerable discussion it was decided to 
abandon the project for the present. 

An Austrian journal, the Zeitschrift fur Berg und 
Hutten Weisen, gives a number of figures relating to 
the mine disasters which have taken place during the 
last five years in the principal countries of the globe. 
During this period, Germany is the country which has 
suffered most from disasters of importance; the whole 
number of lives lost is wore than 700, occasioned by 49 
disasters ; the list does not take into account single 
accidents. Of these the most fatal accidents have been 
caused by explosion of gasand by fire. Russia occupies 
the second place with 650 victims, including a single 
disaster which was caused by inundation, in which 300 
lives were lost. Awerica and England come next, the 
former with 395, the latter with 565; in the former case 

explosions have been the principal causes, and in the 
latter explosion and inuudation. As the Austrian 
journal does not take into account accidents of less 
than 10 fatalities, there is no doubt that the list would 
be greatly increased. Tie next is Hungary, with 126; 
Spain, with 108; France, with 70; and Belgium, with 
48. In France this number is due to 7 serious acci- 
dents, and deducting those of Montceau-les-Mines and 
Rochebeile, in which 50 lives were Jost, there remains 
but 20; it may be supposed that this number, relatively 
swall, is dueto the good working of the wining ad- 
winistration in that country and to the strict inspec- 
tion which is exercised. 
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THE MANUFACTURE OF GUNS AND ARMOR AT 
THE BETHLEHEM STEEL WORKS. 
ill.—HARVEYIZED ARMOR. 

The present article is devoted to a description of the 
manufacture of Harveyized armor plate, as this repre- 
sents the most modern method of making armor that 
is open to public inspection, the secrets of the Krupp 
jealously guarded in 
Krapp armor is 


process being still 


every country where 
made 

One of the early steps in the process is 
the casting of the open hearth ingot in a 
specially prepared mould. It is cast with 
a considerabie excess of metal at the top, 
known as the “sinking head,” which, as 
explained in a previous article, serves the 
double purpose of supplying molten metal 
to run down and fill the cavities which 
would otherwise be formed in the heart 
of the ingot in cooling, and of affording 
a convenient handle, as it were, by which 
the enormous mass of metal may be lifted 
manipulated during the 


and generally 


process of forging. The excess of metal 


in an ingot over that to be found in the 


armor plate is greater than in any other 
large 
age iess than forty per cent oi the original 
market 


f these ingots are truly 


mass of metal product, on an aver- 


wass appearing in the finished 
abie plate. Some 
enormous masses of metal, the largest of 
which weigh as much as 275,000 pounds, 
The particular ingot which is shown in our engravings 
in the process of being forged weighed more than 125 
for the front or port 
plate of the new battleship ‘‘ Alabama,” and by the 
time it had been worked down and 
finished state, less than 30 tons, or about 24 per cent of 
the original 125 tons, remained. 

After casting, the is cleaned and taken to the 


forge, where the upper end of it is placed in a mas- 


tons in the rough. it was cast 


machined to its 


ingot 


sive cast-steel sleeve, from the other end of which pro- 
jects a long stee! bar, provided with a sliding balance- 
The sleeve is supported in an endless sling 
} 


weight. 


chain, which is hung from a gear-controlled 
block, as shown in the engraving. The block 


in turn is carried at the lower end of a vertical 


shaft, which is suspended at its upper end from 
the trolley of a massive, overhead traveling 
crane. The ingot, sleeve, counter-balance bar, 
ete., will weigh, in the case of the heaviest 


work, in the neighborhood of 250 tons. After 
the ingot has been heated to a white heatina 
furnace of the kind shown in our 
illustration, the furnace doors are lifted, and 
the mass is carried out and placed on the work- 
anvil of the 14,000-ton hydraulic press, 


regenerative 


ing 
This press is truly of massive proportions, and 
steam hammer 
it requires for its oper- 


rivals in size the great 125-ton 


which it has replaced. 
ation a pumping engine which is not only the 
largest of its kind ion the world, but in addition 
enjoys the distinction of being the most pow 
erful has three 


cylinders, working under a steam pressure of 


land engine in existence It 


180 pounds to the square inch, developing a 


maximum of 15,000 horse power. The total 
height of the press, above ground, is somewhat 


The stroke of the press is recorded 
within sight of 
the operator who controls the forging lev- 
Other the 
overhead cranes and other manipulating 


over 42 feet 
upon a circular dial, which is 


ers, operators, who control 
mechanism, are stationed within sight of 
the The staff of men, after 


years of experience, have become so well 


forgeman 


trained that in obedience to a few simple 
lifted, 
r and generally manipulated 


motions the massive forging is 


turned ov 
must be seen to be 


with ap ease which 


appreciated. The ingot, in this first forg 
ing operation, is roughed down to a rect- 
sitnilar to that of 


angular cross-section 


the finished armor plate, but considerably 


thicker. It is then prepared for cemen 
tation. 

To accowplish the cementation, the 
forging is placed s carbonizing furnace 
in such a manner that the gas flames can 
play entirely around it, the face to be 
hardened being brought in contact with 


material. These 
furnaces are the regenerative 
principle, as explained in our first article 
The heat of 
the 


a layer of carbonaceous 


fired by 


on the open-hearth process. 


the furnace is graduaily raised antil 


proper temperature is attained This 
temperature Varies with the size of the 
plate, and is determined only by experience. The plate 


is waintained at the proper temperature for a period of 
weeks. during which time the carbon 
ice Of the plate to a depth of from 
After the absorption of the proper 


from three to four 


bed by the f 


is abs 
1 to i 


inches 
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amount of carbon, the plate is taken out of the fur- 
nace, cleaned and scaled, the loss due to oxidation 
being considerable. 

Later it is returned to the forge, brought to a bright 
heat, and reduced under the hydraulic press to the de- 
sired thickness. 

The plate is then sent to the machine shop, where 





The plate is heated in a furnace and then sprayed on both sides with water under pressure, 


Hardening the Plate, 


test specimens, which represent the physical qualities of 
the plate, are removed and subjected to tensile tests in 
the presence of navy inspectors. 

Nutable among the many operations to which the 
plate is subjected is the proper forming or shaping of 
the plate. This is accomplished by means of a 7,000-ton 
bending-press, where skilled artisans, after exercising a 
vast amount of patience, finally succeed in reducing it 
to the desired form. 

Again and again this mass, which, it must be remem- 
bered, weighs as much as a locomotive, is placed on 
cars and transported from one building to another, to 





Pilate is heated and lowered bodily into a bath of oil. 


Oil Tempering. 





Piate is placed face upward in furnace, covered with a layer of carbonaceous material, and maintained at a 


predetermined temperature for from 20 to 80 days, 
The Cementation Furnace, 
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be subjected to operation after operation, until at last 
it is prepared for the final hardening operation. 

When this stage is reached, it is transferred to a 
room where it is placed on a trolley and run into the 
hardening furnace, When it has reached the proper 
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temperature, it is removed from the furnace and hard- 
ened by spraying with water. The amount of water 
that is necessary per hour to properly harden one of 
the large plates is more than is consumed per day by a 
city of 30,000 inhabitants. 

After the plate has been oil-tempered it is again car- 
ried to the bending press, where it is heated by a 
special process, and “rectified” to the 
proper shape. 

The plate then resumes its travels, jour- 
neying to the machine shop, where addi- 
tional tests are taken for the information 
of the navy inspectors, and where it is 
subjected to its finish machining by 
means of grinding machines. We have 
seen that in a previous operation the 
plate was rough-machined. In accom- 
plishing this the various tools, however, 
only work down to a point at which the 
earbonized face commences, this face 
being so hard that the finishing cuts can 
only be laboriously taken off by means of 
grinders, the hardest steel tools which 
ean be produced refusing to cut it. All 
warped surfaces, such as those at the 
port holes and the sighting holes, have 
to be chipped and finished by hand with 
files, ete., the outer hard portion being 
ground. 

The holes for the bolts by which the 
armor is fastened to the backing and 
framework of the ship are now drilled. 
These holes are drilled, of course, by machinery, sev- 
eral distinct operations being required for each one. 
The accuracy required is such that the final tapping of 
the thread is subsequently done by hand. 

Tapping the bolt holes being the final machining 
operation, the armor plates are collected for what is 
known as assembling or erecting, which consists in 
joining the plates, just as they are intended to be 
erected on the ship. Two of our illustrations show 
this work Leing done, one of them representing the 
side armor of the Russian battleship ‘* Retvizan,” and 
the other the forward turret of the battleship “ Ala- 
bama.” The joints are finished with electric- 
ally driven emery grinders, andin spite of the 
great weight and size of the plates, the fitting 
of these joints is remarkably close and accurate. 

As soon as the armor is assembled and the 
bolts tried in the holes, it is inspected in all its 
details by a corps of United States navy 
inspectors, after which the armor is taken down, 
the armor bolt holes are filled with a mixture 
of tallow and white lead, and the plates are 
stamped under the supervision of the navy 
inspectors with the name of the ship and the 
particular location in which the plates are to 
be placed. 

The final operation consists in taking the 
plates to the weighing machine, where the 
inspectors make a careful record of the weight 
of each plate. 

In tracing the course of an armor plate 
through this elaborate process from the time 
it is cast as an ingot to the time that it is 
weighed and shipped from the works, the 
reader must have noticed how frequently the 
material is transferred from shop to shop for 
the different processes necessary to produce a 
modern, high-class plate. The buildings re. 
quired for the various steps in the manu- 
facture are such in dimensions that every 
round trip of the plate from the bend- 
ing press to the machine shop, for in- 
stance, involves a journey of 4,000 feet. 
Another mile is covered in the transfer 
from the forging press to the machine 
shop, or from the tempering plant to 
the machine shop, and two miles are 
covered in the journey from the open- 
hearth furnaces to the forging press. It 
is further to be borne in mind that, 
while an ingot at the commencement of 
its journey will weigh 125 tons, the 
weight of the finished product,4upon 
which the payment for the plate is based, 
will be only 30 tons, or say 24 per cent 
of the ingot weight. A further element 
of expense is the large percentage of 
losses which are liable to occur, owing 
to the risks of failure in the various pro- 
cesses. The plant, moreover, is of an 
exceedingly costly nature. An important 
element of cost is Jue to the fact that im- 
proved methods o/ armor-plate manufac- 
ture are liable at all times to be devised, 
with the result that the existing plant may 
become obsolete long before it has turned 
out sufficient armor to cover the cost of installation. 
Krupp armor, for instance, has shown such vast supe- 
riority over Harveyized armor, that the latter has be- 
come practically obsolete, and is only being manufac- 
tured in this country as the result of the prejudicc 
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displayed by Congress in its refusal to pay the neces- 
sary price for Krupp armor. 

The greater cost of Krupp armor is due to many 
causes. The composition contains expensive alloys 
which are not found in Harveyized steel ; it is much 
more sensitive to error in treatment, and the percentage 
of loss is considerably greater. While there are about 
a score of general operations in the Harveyized 
process, there are something like double 
that number of separate steps in the 
Krupp process, and in a case where one 
heat would be sufficient for the forging 
of Harveyized plate, four or more sepa- 
rate heats would be required to do the 
same work on a Krupp ingot. Conelu- 
sive evidence of the superiority of the 
Krupp to the Harveyized steel is given in 
the fact that while Harveyized side armor 
for the American battleship ‘* Illinois” 
weighs 700 tons, the same protection will 
be afforded to the sides of the Russian 
battleship ‘‘ Retvizan,” now building at 
the Cramps, by only 548 tons of Krupp 
steel. The difference between these two 
represents the disadvantage under which 
the United States battleships are being 
placed by the unreasonable opposition of 
Congress in a matter upon which it has 
never taken the trouble to obtain proper 
technical information. 

— ee 

Molland’s Fight with 

One of the best books on Holland, 
which has appeared in a number of 
years is Mr. David 8S. Meldrum’s * Hol- 
land and the Hollanders” and we take pleasure in 
giving some facts taken from this book which are 
not generally known. The history of Holland is the 
history of a continual fight against the waters anda 
chronicle of a reclamation of land from the sea. It is 
little wonder that in Hoiland hydraulic engineering is 
a profession of the first order. A very smnall portion 
of Holland lies above the level of the sea, 
and the rivers that flows into it. The pro- 
vinees of Brabant, Limburg, a section of 
Utrecht, Gelderland, Overijssel and 
Drenthe and a part of Groningen are 
alone above the level of the sea or rivers. 
This may give some idea of the enormous 
amount of work which had to be accom- 
plished to make Holland habitable, and 
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the precautions to keep it so are never- 
ending. Since the Middle Ages the Dutch 
have been reclaiming sections of the 
country. The greatest work of this kind 
the draining of the Harrlemmer 
Meer ; the result is that 41,675 acres, in all, 
were reclaimed. 

A canal was dug encircling the Haarlem 
Lake and a dike was built on the inner 
side, then engines were planted at differ- 
ent points on the dike and in four years 
the lake was dry. Eight hundred million 
tons of water were pumped out of the 
lake. The pumping engines were built 
in England and were enormous affairs, 
although they could only develop 500 
horse power each. The first engine built 
worked eleven pumps, 63 inches in diam- 


was 


eter, and the stroke was 10 feet. The two other 
engines were even larger. After the water was 


pumped out canals were dug and the whole area 
was further divided into sections by small canals, 
and in two years the fields were covered with colza. 
The total cost of the work was about $4,000,000. 
Of course, pumping engines still have to be employed 
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to take away the excess of rainfall, and the water 
which infiltrates. Naturally after the Haarlem Lake 
was drained with such good success the Dutch people 
turned longing eyes toward the Zuyder Zee and many 
schemes were proposed with this end in view. There 
seems to be no immediate prospects of any of them be- 
ing carried out. The island of Wieringen supplies the 
natural starting point for the works. From mainiand 
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to mainland the distance is about 35 miles and an em- 
bankwent, 216 feet wide, would have tobe built. This 
would carry a railroad and also provide for traffic. It 
is thought that this embankment could be built in 
ten years. Access to the canals would be obtained by 
lakes between Wieringen and North Holland. If the 
work should be begun now 800,000 square miles might 
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be under the plow by the middle of the twentieth cen- 
tury and the estimated cost would be $150,000,000. Of 
course, if this were done like all polders, it would be 
necessary to keep them dry from hour to hour and 
day to day for ever afterward. A “ polder” is any 
basin made dry, and the greatest polder of all is the 
“lowlands” of Holland, for right below the level of 
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the outer water there was a swamp, if not the sea ; just 
as the smaller polder was drained, it has to be kept 
drained, so the whole of the lowlands reclaimed from 
the waters are kept only by continual and strenuous 
labor, and it is a perfectly true saying in Holland that 
its safety may be questioned merely by half an inch of 
water. 

A system of impoldering from the sea by the con 
joint action of nature and of man is be- 
ing accowplished in various parts of the 
country. the 
dike faces, rapidly at first, more slowly 
as. the deposits mount higher, layer upon 
layer of clay, and at last keeps a dry 
head above the waters save at high tide. 
Once lifted above the sea levol the em- 
‘+yryo dike becomes covered witha growth, 
and while agriculture is not possible, for 
the high tide still overruns thew, sheep 
and cattle are allowed to graze upon 
them and at length when the soil has 
mounted sufficiently high to secm to jus- 
tify impoldering, they are encircled by 
dikes, and the work of reclamation goes 
go. Farmers assist the work of nature 
by digging ditches which catch the mud 
and thus begin the operation. When a 
dike is threatened by a flood it is pro 
tected by osiers placed upon its face, and 
if the waters appear likely to mount over 
the dike then the dike slopes are tempo- 
rarily heightened’ by planks the 
polder proprietors have tosupply laborers 
as in feudal days the proprietors sup- 
plied soldiers. Property of all kinds 
may be appropriated, and where very heroic measures 
are required even houses have been destroyed. Nat 
urally every care is taken to regulate the rivers as far 
as possible. The canals of Holland are its salient fea 
ture, and they assist not only commerce, but also the 
schemes of drainage. The North Holland Canal which 
cost over $6,000,000, is the most famous, but Ymuiden 
Canal is, while not picturesque, the one 
principally used. It is called the North 
Sea Canal. The new lock at Ymuiden is 
735 feet in length, 82 feet 
deep. 

The whole story of the fascinating fight 
of the waters forces upon us the consid- 
eration that, however, brilliant and dar- 
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ing and successful it has been, if it had 
not an enduring and ennobling influence 
upon the national character, then it 
would have been in vain. No estimate 
of Holland and the Hollanders is complete 
that omits the consideration of the pie 
ture of the 
their daily work peacefully, below the 
level of the sea, secure in the construc 
tive skill and patience and daring which 
have bridled its powers and opposes a 


whole nation going about 


barrier to its assaults. 
——@@ee — 

THE following formula is given for ob 
taining phosphorescent prints upon pa- 
per: Water, 500 cubic centimeters; white 
gelatine, 125 grammes; 
gramme. The solution is 
water bath, and while the mixture is well 
stirred, 350 grammes of phosphorescent sulphide of 
valcium, mixed with a little sub-nitrate of bismuth, is 
The paper is coated with two layers of the 





glycerine, 1 
made over a 


added. 
mixture, and afterward a layer of copal varnish or 
shellac may be given if it is to be much exposed. This 
process is said to succeed very well either with nega- 
tives or superposed objects. 





The port piate (see first-page engraving) will be laid on the inclinec edges. 
Turret Armor (Harveyized) of the United States Battleship “ Alabama.” 
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Automoblile News, 

A trip from Berlin to Paris has been made by Herr 
Arthur Reuter, who started from Berlin on the 27th of 
May, and reached Paris on the 5th of June. The 
route followed included the cities of Madgeburg, 
Brunswick, Hanover and Cologne; Aix-la-Chapelle 
and Liegé ; Namur, Givet and Rheims, making a total 
distance of 715 miles. Herr Reuter stayed two days at 
\ix-la Chapelle, and at Liegé ; he covered the distance 
from Liege to Paris in 21 hours 

At the last general meeting of the Automobile Club 
of France a number of questions were warmly dis- 
cussed. The opposition party contended that the 
club should do more for the encouragement of the au- 
tomobile industry, seeing that it.has a large revenue at 
its disposal, and the other party maintained that it was 
to neet the expenses connected with the establishment; 
this and and other questions led to a stormy discus- 
sion. After the general meeting, a number of promi- 
nent members h sonded in their resignations as commit- 
tee men, and decided to found a new elub, this to re- 
ceive the name of Mote Club of France 

Av important agreement has been concluded between 


the seven principal French railway companies and the 


Belt Railway of Paris, by whieh the eonditions have 
been fixed for accepting vehicles of all kinds as ordinary 
baggage he text of the agreement is as follows 
The following will be accepted as baggage under the 


usual conditions established for baggage of all kinds, 
especially that their dimensions are such that they may 
be easily put into the baggaye car, namely, wotocycles, 
automobile triceveles and automobile carriages: when 
unpacks their weignt is not to exceed 330 pounds; 
when packed in boxes, the weight is limited to 220 
pounds 

A number of experiments will soon be made by the 
German army with different types of automobiles for 
military service; the railway brigade has charge of 
the matter and are to make a series of triais in the open 
country, in the neighborhood of Eberswalde, a small 


town about 2 wiles from Berlin; the trials will be 


ie lheuteuant-general, 


‘ 


made under the supervision ol 
nine officers of the general staff, eleven captains, two 


r} 


officers of the engineering corps, a number of subordi- 
nate officers, artificers and privates. In France a se- 
ries of grand maneuvers will take place this year in 
the eastern part of the country, in which a number of 
different types of automobile will be tried, such as 
petroleum and electric vehicles, motocycles, besides a 
number of heavy Scotte traction engines for the trans- 
portation of freight and baggage. The experiments are 
to be carried out om a large scale, and the organization 
has been entrusted to Mr. Journu, who has been for 
some time past engaged in the special study of apply- 
ing the automobile to military purposes. 

An interesting automobile féte has been held re- 
cently at Vincennes Park, which closed the contest of 
touring vehicles; it was the first official féte organized 
at Vincennes by the Exposition Administration, and 
served in some measure to inaugurate this annex to 
the Exposition, which is to contain many of the auto- 
mobile exhibits. The race track around the lake was 
filled with various types of automobiles, their number 
being estimated at 300, representing a total value of 
+ 000.000 franes. The féte consisted of different dis- 


plays of skill by the conductors, evolutions of automo 
biles, and tests of the brakes, and a procession of all 
the vehicles, wany of which were decorated with flow 
ers In the tribune were many persous prominent in 
automobile affairs. among whom were the Baron de 
Zuyler, President of the Automobile Club; Messrs. 
Jeantaud, Forrestier, Arieger, E. M. Mix, Postel-Vinay 
and others. Most of the machines were of the petro- 
leum type, a notable exception being a heavy covered 
freight wagon, made by the Postel-Vinay Company, 
which also constructs the Thomson-Houston material 
It was econdneted by Mr. E. M. Mix, chief 


The motors are of peculiar 


for Frauce 
engineer of the coimpany 
design, and are placed in the extreme rear: the accu- 
mulator box is placed between the front and rear 
axles. The touring races, which were held previous to 
the {éte, were not satisfactory, owing to the restric- 
tions as to speed, ete., made by the authorities, and 
it has been decided that a fresh competition will take 
place within a month. 

Among the electric automobiles especially remarked 
at the eighth annual exposition which has been re 
cently held at Brussels, is the four-seated pheton con- 
structed by the Lefert Company of Ghent. It is cap- 
able of making a run of 43 miles at a speed of 19 miles 
per hour. The body of the vehicle is constructed of 
polished Canada birch, giving it a pleasing appearance. 
It is provided with a wotor of the Lundell type, of 316 
horse power, which is supplied by a set of forty-two 
Tudor batteries The weight of the vehicle is 1,200 
kilogrammes and that of the accumulators, 600. The 
150 ampere hours at a rate 


capacity of the batteries is 
of discharge of 18 amperes, at a discharge of 22 amperes, 
110 ampere hours are given. 
whose contact is operated by a pedal, gives a loud 
signal and replaces to advantage the trumpet with 
rubber bulb generally used in Europe. Two pedal 


A large electric gong, 
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brakes are provided, one of whieh, the weaker, acts 
directly upon the differential, the other being a strong 
brake of the band type. The different speeds are ob- 
tained by the displacement of a lever whose operation 
is very simple and the four points are used for the 
starting or for the speeds of 9, 18 or 25 miles per hour. 
Another type of electric automobile, shown at the ex- 
position, is a hotel omnibus of eight places, built by the 
Société lElectrique. Its rear axle is provided with 
two Westinghouse motors of 4 horse power. The ac- 
cumulators used are uf the Julien make of an improved 
pattern ; of these 40 cells areused. The total weight of 
the omnibus is 4,180 pounds, and the accumulators 
weigh 1,540 pounds. The capacity of the batteries is 
150 ampere hours ; a speed of 9 miles per hour may be 
reached, which permits the omnibus to cover a distance 
of 25 miles without recharging. 
—-> +> - 
A COMPENSATION TIE-PLATE. 

To prevent the uneven settling of rails in softwood 
or partly-decayed railroad ties and reduce the conse- 
quent tilting of rails or spreading of track in curvature 
a tie-plate has been designed and patented by Mr. 
Henry Herden, Chief Engineer of the Buffalo and Sus- 
quehanna Railroad, Galeton, Penn., in which the two 
ends of the plate when in position under the rail, pre- 
sent different areas of contact with the tie at the inner 
aud outer edges of the rail base. These contact areas 
conform more proportionally to the different loads to 
which the ties at the base of the rail are subjected, the 
greater loads taking effect at the outside of the rail. 
The plate having greater area at the outside of the rail 
will offer more resistance to penetration into the wood 
than the opposite end, causing the plate to settle wore 
uniformly, whereby, it is claimed, that the rails are as- 
sisted in maintaining their position at right angles to 
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the surface of the tie when soft wood is used or mate- 
rial which has become defective from age or service, 
and that tilting of the rail and spreading of track is 
prevented. The life of the ties as well as of the rails and 
wheels is therefore prolonged. The economical distri- 
bution of material in this plate reduces its weight, 
there being no surplus material used next to the in- 
side of the rail, as our illustrations show. The plate is 
provided with three triangular lugs, cut out and bent 
at right angles to the plate and designed to penetrate 
the fibers of the wood in a diagonal direction. 

a 2 ee 

The Operations of the Kiel Canal, 

The administration of the Kiel Canal, Germany, has 
lately published a report forthe yearincluded between 
April 1, 1898, and March 31, 1899. The number of ves- 
sels which have passed through the canal during that 
period reached 25,816, of which 11,005 represent steam 
vessels and 14,811 sailing vessels, ete. The total ton- 
nage is estimated at 3,117,840. These figures show an 
increase over the preceding year of 2,708 vessels and 
648,000 tons. The receipts of the canal during the year 
amount to about $400,000, which is an increase of $80,- 
000, or 20 per cent. As to the different nations using 
the canal, Germany naturally takes the lead with 87 
per cent of the total number of vessels, and 68 per 
cent of the tonnage; England has about 9 per cent, 
which is an increase over the preceding year. Den- 
wark and Sweden have respectively 69 and 5°7 per 
cent, showing a slight diminution. Russia, whose pro- 
portion was 2°54 per cent in 1897-98, has now 2°29. From 
a financial point of view, the situation is considerably 
better than for the preceding period, the deficit being 
but $108,000 against $245,000. The receipts have in- 
creased about 26 per cent and the expenses diminished 
9 per cent. The report brings out the fact that as the 
Kiel Canal has been constructed mainly from a strategic 
point of view, it is not to be expected that it will give 
any considerable profit ; nevertheless, the constant in- 
crease in the revenue leads one to expect that the re- 
ceipts may in time come to equal and even exceed the 
expense of waintenance, 
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Electrical Notes. 

Electric lights are being installed experimentally in 
the Imperial Court, at Tokio, Japan. 

A New York company is to establish a factory in 
Milan for the purpose of the manufacture of electric 
traction material. 

It has been found by experiment that a thick coat- 
ing of nickel can be obtained by using the ordin- 
ary plating solution and passing both alternating and 
direct currents through the bath. 

A wireless telegraph service has been opened be- 
tween the German island of Borkum and the Borkum 
Reef Lightship, in the North Sea. Ships are reported 
by this means between the hours of 6 A. M. and 8 P. M. 

A Viennese dentist while experimenting at the Hy- 
gienic Institute at Wurzburg, claims to have discov- 
ered the successful application of electricity for the 
destruction of bacteria. It is said that the treatment 
is very simple. 

The overhead trolley system not only damages un- 
derground pipes, but it also injures trees. Wherever 
a cable touches a branch it rapidly decays and the tree 
eventually dies. Serious complaints of this nature are 
made at Bay Ridge, N. Y. 

The South Chicago Street Railway Company has 
introduced whiskbrooms and clothes brushes on its 
ears. They are kept in a small cabinet in the forward 
end of the car, and passengers are invited to use these 
articles on the rear platforin. 

The technical school for the textile industry at Aix- 
la-Chapelle has recently been fitted with machinery 
for dyeing, bleaching and printing fabrics. The ma- 
chinery is on aconsiderable scale. Electrical bleaching 
is also done, platinum-iridium electrodes being used. 
Great attention is paid to the strengthening of the 
fibers before and after testing. 

The principal switch towers and cabins on the Lon- 
don and Northwestern Railway are to be provided 
with electrical motive power for working the switches 
and signals. At present it requires some time and con- 
siderable exertion to pull the weight of along length 
of rod or chain. The new system will enable the 
switches to be worked much more rapidly. 

All vessels passing through the Suez Canal must 
satisfy the agents of the Canal Company that they have 
on board one electric searchlight of a power sufficient 
to illaminate the channel fora distance of 4,000 feet 
ahead, and constructed so as to adwit of rapid splitting 
up of the beam into separate segments with a dark 
sector in the middle, and also, says The Electrician, 
with electric lights capable of lighting up a circular 
area 700 feet in diameter. 

A miniature electric railway is in course of construc- 
tion in a small private park at Macon, Mo. The 
railway is a mile in length and the gage is 3 feet 2 
inches. Each car will accommodate eight passengers. 
and the train will be lighted by incandescent lamps. 
Current will be supplied from a nearby academy power 
plant. The railway is being built for the benefit 
of children of wealthy families, one of which owns 
the park through which the line runs. 


In the yards of the Atchison, Topeka and Santa Fé 
Railway, at Fort Madison, Iowa, electricity is used 
to light the signals. The ordinary switch lamp is 
used with an 8-candle power incandescent lamp inside 
fitted toa socket. The current is brought to the sig- 
nal post or switch stand in unécerground conduits, and 
is arranged so as to enter the lamp at the top. The 
experiment is said to be highly satisfactory, and it does 
away with lamp tenders. The electric lights are very 
safe from extinguishment by wind or the jar of a pass- 
ing train. 

A brief digest of an article relating to electroscopes 
appears in the Elektrotechnische Zeitschrift, the au- 
thor deseribing a vacunm electroscope which he had 
had constructed for experimental purposes. The ap- 
paratus has the form of a pear about 12 em. in length, 
its top consisting of a hollow aluminium ball which 
rests upon an aluminium wire welded into the glass. 
The wire projects into the interior of the electroscope, 
where it takes the form of a flat ribbon, to which the 
broad pendulum leaves are attached, these latter 
being of aluminium foil about 1 em. long and 1% 
mm. broad. In the lower portion of the glass bulb 
are two platinum wires welded into the sides of the 
bulb, the distance between them amounting to about 
04 mm. Experiments with the instrament proved 
the vacuym to be a perfect insulator, and that in- 
tensive electrostatic effects might be obtained in the 
same. The ordinary electroscope experiments suc- 
ceeded when applied to the apparatus, though the 
heavy charges on the glass walls which occurred dur- 
ing these experiments had a disturbing influence. 
When the apparatus was observed in a dark room, no 
trace of luminosity was apparent in it during the oc- 
currence of strong electrostatic effects. Discharges of 
electricity into a vacuum are therefore dark, from 
which it may be concluded that the phenomena of 
light are dependent upon the ,presence of ponderable 
material 
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A CALIFORNIA CYCLEWAY. 
BY CHARLES FREDERICK HOLDER. 

Among the many new constructions that are to be 
aen in Southern California none are of more prac- 
.al interest than the Pasadena cycleway, now near- 
~ completion and already opened to the public for 
and motorcycles. Southern California has 
ial attractions to the wheelman, as the season is 
whole year. The winter, which is virtually lost 
Bast, is open here, and really the most 


veles 
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track runs through Pasadena, South Pasadena, High- 
land Park, down the picturesque Arroyo Seco, follow- 
ing the Los Angeles hills into the city. These hills 
form a picturesque feature of the region ; they are very 
abrupt, and surround an attractive little valley, and 
are in reality the broken up foothills of the Sierra 
Madre Range. Here the cycleway will have its casino 
that will doubtless prove an attractive feature. The 
crown of one of the most beautiful of these hills has 
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and olive), rising 9,000 and 11,000 feet in the air on the 
edge of the great California Desert. To the south and 
west, the blue waters in the Pacific glisten in the sun, 
and twenty miles out to sea can be seen the island 
of Santa Catalina. The intervening country is the 
garden spot of the State, with acres of lime, lemon, 
orange, and olive trees and alwost all the important 

fruits of the world, 
The cost of this cycleway is insignificant when every 
thing is considered, being but $187,500. The 





ta ful time, when the country has taken 
. coat of green and is radiant with wild 
ers. This fact and the assurance of good 
is all over the State brings out numbers 
wheelmen, and a conservative estimate 
es the wheels in Los Angeles and Pasadena, 
ient and visiting, at thirty thousand, and 
inventors of wheels at five thousand. 
1e Pasadena and Los Angeles cycleway is 
movement to provide the wheelman witha 
fect road, with a minimum grade between 
) cities nine miles apart and at different 
itudes. The inventor and promotor of the 
el scheme is a wealthy resident and trustee 
the city of Pasadena, Mr. Horace Dobbins, 
being the president of the company, the 
ce-president is ex-Governor H. H, Markham. 
(he eyeleway, which it is believed is the only 
e of its kind in the world, is an elevated 
perfectly adjusted road running from the heart 
of Pasadena to the plaza of Los Angeles. In 
earance it somewhat resembles the ele- 
vated road in New York, being apparently as 
high in places; but it is built of wood in- 
ead of iron, yet strong enough to bear the 
tipment and ear service of an electric road. 
photograph shows the 
the depot in Pasadena 


The accompanying 
section leading from 


proper to the site of the former Raymond 
Hotel. Here it makes a turn and continues 
on to South Pasadena, then through a beauti- 


ful eountry flanked by green hills, with every- 
where a view of the range of the Sierras 
that are often covered with snow. In fact, one 
object of the cycleway is to give a scenic route 
through one of the charming localities of South- 
ern California. 

[he portion shown is but one-half of the 
road ; in brief, when the eycleway is complete, 
it v be twice as wide, which warrants the 
assumption that the promotors may have some ad- 
ditional object in view—something else than to afford 
wheelmen and wheelwomen a perfect road. Whether 
this is true has not been given out, but a few days 
ago an automobile owned by a resident of Pasadena, 
was run out upon the cyecleway and went speeding 
toward Los Angeles under the most perfect conditions ; 
and it was evident that if the road permitted an auto- 
mobile to run upon it, it would soon become very 
popular—a literal sky route to Los Angeles 
for these vehicles, 

A critical examination of the cycleway is 
interesting, showing it to be a somewhat 
rewarkable piece of engineering. The pro- 
position has beon to give wheelmen a grade 
from Los Angeles to Pasadena up hill and 
rise at that which will not be 
appreciable, and this has been accomplished. 
The roadway ranges from © to 50 feet in 
height, giving a maximum grade of but 
three per cent; and this but for two thou- 
sand at all other points it will not 
This is about 
the grade of Broadway in Los Angeles in 
the heart of the city, and not appreciable 
to the average wheelman. The eycleway, 
With its heavy wire sides painted dark green, 
is not an objectionable feature, as it winds 
away through the bills like a gigantic snake. 
It is at present wide enough to hold four 
Wheels abreast, and has the right of way 
for a duplication in width. The timber used 
in the construction is Oregon pine ; 1,250,000 
feet were required to complete it, and twenty 
miles of heavy wire netting. 

At intervals of 200 feet over the center, 
incandescent lights are being placed, which 


a decided 


feet : 


be greater than 14 per cent. 
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BIRD’S-EYE VIEW OF THE CYCLEWAY. 
been seleeted from which a magnificent view of the 
surrounding country is to be had. Merlemount, as the 
casino is called, stands in the center of a part of one 
hundred acres, reached from the cycleway by walks, 
wheel or motorcycle. ‘This is being laid out into walks 
and various conveniences for wheelmen. The casino 
itself will be delightful in its beauty of situation and 
equipment. The building will be 200 feet in length, 
surrounded by a broad piazza and protected by a 











at night will convert the eycleway into a 
gleaming scrpent. The terminal stations are 
Moorish in design ; one being placed near 
the Hotel Green in the business center of Pas- 
adena, and the other at the plaza in Los Angeles. At 
these buildings, which will be equipped with the facili- 
ties of a railway depot, will be a department for renting 
bieyeles and motorcycles; also a repair shop. So 

ne may rent a wheel at Pasadena, and run down to 
Los Angeles and leave it there if desired, or vice versa ; 

* 4 otoreyele can be taken at either city, leaving the 
“ycleway and carrying the passenger to any part of the 
eicy 

The route of the road was selected by the inventor 
With] great care, and as a result of several years’ work 
‘8 securing rights of way aud legislative action. The 


“GLENARM CURVE” ON THE CYCLEWAY BETWEEN PASADENA AND 
LOS ANGELES, CALIFORNIA. 


wealth of tropical and semi-tropical plants. At one 
end will be a circular rack for ladies’ wheels and a 
ladies’ waiting room fitted up in the Turkish fashion. 
Besides these there will be reception rooms, café and 
restaurant, while-part of the basement is to be a Swiss 
dairy complete in all its furnishings. 

From this hill one of the most comprehensive views 
in Southern California is obtained. The Sierra Mad- 
res—a wall 6,000 feet in height—overshadow the San 
Gabriel Valley, not 10 miles distant. To the east rise 
the peaks of Mt. San Antonio, Mt. San Jacinto and 
Mt. San Bernardino (sentinels of the land of the orange 


toll is ten cents by book tickets between Pasa 
dena aud Los Angeles (eighteen wiles), the 
park and other features being free. This toll 
permits a bicycle or motorcycle to enter the 
cycleway, and ride up and down aill day, if 
desired. It has been estimated that if half of 
the wheelmep in the two cities patronize the 
road once a worth it will give the cycleway 
an income of $26,000 per year, which would 
seem a very conservative estimate as the roads 
on Sunday between Los Angeles and Pasadena 
are often filled with wheelmen, who ride 
through the dust, taking the heavy grade be- 
tween the cities without question; and that the 
majority of them would choose the perfectly 
smooth road is without doubt. It is to be 
hoped that the cycleway will be the financial 
success, as it promises to be a boon to thou- 
sands of devotees of the wheel in Southern 
California, and, doubtless, will be the initative 
for such roadways all over the country—cer- 
tainly in the vicinity of the large cities. 
—-- ee - 
The Castle of 
In Ithaca there are ruins which are generally 
known Although 
eyclopean walls with gate openings are found, 
and the site, which is 400 feet above the sea, 


Ulysses, 


as the (Castle of Ulysses. 


was adapted for the residence of a pirate chief, 
many archeologists have been doubtful wheth- 
er the identification of the place should con- 
tinue to be accepted. Dr. Dirpfeld has been 
provided with funds to 
thorough exploration of the ruins than has 
hitherto been attempted. Several 
he examined the island of Ithaca and fixed 
on a site in another part of it. He has since 
come to the conclusion that the residence of 
Ulysses is not to be found there, but in the 
island of Leucadia or Santa Mora and near the 
Leucas, which some have identified as the 
Nericus. Leucadia, it will be remembered, 
associations, for froth one of |the cliffs 
She was passionately in 


undertake a more 


years ago 


town of 
Howmeric 
has poetic 
Sapho committed suicide. 
love with a beautiful youth named Phaon, and as she 
failed to obtain a return of affection, she is said to 
have thrown herself from the promontory under the 
belief that those who took that leap would be cured 
of their love, if not destroyed. In some ways Leucadia 
corresponds more closely with the description 
in the Odyssey than does Ithaca, but it will 
undoubtedly be difficult to persuade scholars 
to abandon such an ancient tradition. 
- ee - 

The July Bullding Edition, 

The Juiy issue of the SCIENTIFIC AMERI 
CAN BUILDING EDITION is the 117th number 
of this periodical. It contains many inter 
esting features such as ‘‘A Tile Front of a 
Russian Sanctuary at the Paris Exposition,” 
‘Stairease Hall of the Breakers, Newport, 
R.1., * The Heart Country Seat at Pleason- 
ton, Cal.” There is also a page of “Stair 
and Arch Details.” A 
of various prices are illustrated. 
readers may not know that 
honses are only published after the house 
has been actually built, wash drawings or 
elevations not being used. 

o--e --——— 

Supplement, 





number of honses 
All of our 


pictures of 


The Current 
The current SUPPLEMENT, number 
The front page 


1280 
has many valuable articles. 
is given up to an article on * Frost Pight- 
ing,” by Alex. McAdie and shows how the 
orange and lewon crops are protected in 
California. It is fully illustrated. ‘The 
Art and Craft of Garden- Making” 
view of a new book. ** The Means of Defense 
of Animals,” Part [V., deals with protection 
against living animals. The Palace of Elec 
tricity at the Paris Exposition is illustrated. ‘ Cotton 
Supplies ” is by John A. Banister. 


is a re 
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RECENTLY PATENTED INVENTIONS. 


Implements, 


Agricultural 
BEAN-CLEANER CHarnites W 
N.Y. Tie 


Wion P. 
invention is to provide a means for screening and clean- 


James J., and 


Tuomas, Sawyer 
ing beans. For this purpose a screening-mill combined 
brush the beans are 
ro the 
up through the 


with a brush ie employed, by which 


polished and discharged from the mac hine, 


brush a feed-pipe is attached, projecting 


top of the casing into proximity with a spout extending 


mm the screening device The feed-pipe ia of greater 
jiameter than the spout, to insure the feeding of the 
material from the shaking spout to the feed-pipe 


CANE-FEEDING DEVICE.—José Exseto Tauier, 


Matanzas, Cuba rh levice comprises an elevated 
track or frame on which a car is mounted, the bottom of 
which is composed of cross-bars upwardly-ext nding 
lividing members carried by the crosa-bars. Cane-re 


eiving bare are fixedly supported by one end and extend 


transversely over the crosse.bars when the car te at one 


end of ite tray rhe cane ie dumped upon the car, 
while the car ie beneath the cane.bars, The car being 
then slowly moved outward, the cane is gradually and 
regiwarly dumped upon ar ndjeas conveyer in regular 
juantities to the shing machinery 

CORN-PLANTER.—Marecs RK. Yares, Frank P 
Ligut, and Ex..caorr Hemesaven, Pendleton, Ore. The 
mvention i ar attachment to a sulky corn-planter, for 
eheck-sowing or dropping the corn directly opposite 
each hill in the acjoining rows The planter can be op 
erated without the aid of a check wire or rope to 
op the seed perfectly and at the same time mark #0 
that the operator, withont leaving his position on the 
seat of the pla r, can rea letermine if the machine 
ie Ope rating wrectiy 


Mechanical Devices, 


ventors has beet 


DEEP-WELL PUMP.—Stpoxery M 
Laclede. Mo. The object 


md JouN 


#ON f the ir 


to construct a pamp which « 1 pass within a compara- 
tively-sm sing. though of large capacity With this 
object ¥, two pistons are used, placed in tandem and 
“ranged ao that perates while the pump-rod is 
moving in one direction and the other while the pump 
rod is movir the other direction 


JACK.--Cuantes W. Doane, W Lake, La The 
jack is expecially designed for handling timbers in bridge- 
work. It can be clamped to the side of the timber, 
whether round or square und used for lifting another 
timber alongside: r it can be eupported on any conve- 
nient base and clamped to a timber in order to lift that 
timber The ck can be nosed in a vertical, horizontal 
wr inclined positior 

DEFIBRATING-MACHINE.—Manvet A. Torre, 
Merida, Yucatan, Mexic The machine is designed to 


lean vegetable fibers and particular'y to scutcb leaves 
It ia exceedingly simp onetroction, inasmuch as a 
sing " vir wheel is ethployed, The leaf is thor- 
ough acuiched, for reason that it is alternately 
seized at its opposite ends, the raising action of a central 
hair ititating one of three endless, flexible connec- 
tions engaging the conveying-whee ineuring the en- 
gagement of a lowermost chain with the proper end por 


tion of the leaf 


HOIST Ernéter B. Acuée, Labadieville, La. This 
invention pre les a dumping-hoist designed particn 
lariy for use on sugar plantations urry the cane from 
the farm-wagons to the tramear in which the cane is 
conveyed to the mille. 7 apparatus nsiderably fa- 


cilitates the work by the employment of two damping 
carriers of special constrt on, which can be worked 
siternately, so that whe or ie dumping, the other ie 
loading 
WEIGHING-MACHINI Epwarp W { OLLINS 
Coalville, lowa, The purpose of this inventicn is to pro 
means for contr ing the feed of granular materia 
ma weighis achine 4 purpoee which is attained bg a 
rovel val ve echat rieing a main and an aux 
itary vaive t gon and actoated by the ecale-beam 
The auxiliary va serves to cut off the major portion of 
the materia » be weighed; and the main valve serves 
subsequent t t off mpletely the supply of the 
material. By thie arrangement of main and auxiliary 
valves, asimple device ie provided for regulating the 
supply to the scale-bea 
FRUIT-PARING MACHINE Haves M. Harr 
Ladington, Mic On the framework of the machine a 
poring-lisk is mounted and a fruit-holder is pivoted 4 
palley and band conne he fruit-holder with a driving 
ehaft, whereby wher frame is ‘ hackward and 
forward, the fr “ing pared ia reepectively removed 
from or preseed againe! the par diek, thus enabling 
the operator to reg he press iainet the paring 
liek to correspond witl ) ir 2 r eoftness of the 
fruit 
REVOLVER.—Canterorner DPD. VcDowap, Vance 
» In a former patent inventor described and 
ciaimen ar eT} J nth port ! i= pro 
led wit lly ! ver tensions 
inc iosing i h rr rtically 
hi dl betweer : i tensions 
and bears ' ' " twhen 
the barre! is defi ! he tw rward 
sfetemor - tion is sel 
“a r " Ly | means 
of articnlatk #0 that ) be readily broken 
he «tf ejected t : ‘ nled 
VOLDING-MACHINE Marrarw | ALLEN. Na«b 
ler t : ' ce which 
produ 5 » ’ " war mor 
Api har ~ . a hict ’ } 
moved about er t f hat the eand 
can be shoveled ret fr the fi nt he chit 
ma the tir ! ~ ~ ! he fi r ack , 
machine, tl yoviatir the Coast f tranevort 
the sam! ft the machine a h < « from th 
machine to the flo With this apparatus it ie possible 
to mold and pour continuous, 
RAG-ENGIN! Epwarp A. Jonna, Pittefield. Mase 
This engine is arranged to relieve the beating drums of 
nonecessary oreseare of the entering pulp, thus saving 


power in driving the engine and insuring a thorough 


tating of the pulp and a rapid circulation to } 


purpose of the 


avoid streaks. 
its face adjacent to the beating-drams provided with 


spaced-apart sets of ribs for mixing the pulp after leav- | si 


ing the drum. 

AUTOMATIC AIR-PUMP.—Cicgero M. Hossy, San 
Diego, Cal, The construction devised can be 
well for exhausting as for compressing air. The novel 
features of the invention are to be found in a receptacle 
closed to the atmosphere and having a liquid-iniet, a 
valved air-iniet and a valved air-outlet, a siphon connected 


with the receptacle, and a valved connection between the prefe 


arch of the siphon and the air-outlet. The use of a 


2 
closed receptacle very radically affects the uaual action 


of the siphon, 


Rallway-Appliances, 


The inventor employs a backfal! having 





| BERG, St. Paul, Minn. 


BUTTON-DISPLAYING DEVICE.— Meyer Harz- 
Cullar and cuff-buttons and 
milar articles which need attractive display can be 


quickly inserted and removed in this device, which con- 
| sista of a plate, having rowe of tongues, each tongue 


used as | With an upper narrow neck attached to ite upper end to 


the base, and a lower, wider body fixed at its lower end 


| to the same. 
| a collar or similar button beneath the lower, wider por- 
tion of the two tongues of adjacent rows. 
rably made of thin metal, although pasteboard, 
celluloid, or other material can be used. 
NIPPLE-HOLDER. — Curist1an W. MEINECKE, 
Jersey City, N. J. The nipple-holder is a decided im- 
provement upon a similar device previously patented, 
in so far as the holder is rendered more effective than 


AUTOMATIC CAR-AXLE LUBRICATOR.—Prmr- | heretofore and is stronger and less liable to disarrange- 


pont T. Lanepox, Audubon, Minn. 


The lubricator | ment. The construction is simple; the few parts re- 


comprises a trough in the axle-box, having two flanges | quired can be readily aseembied. 


extending up at the sides of the axle-journal. On one 


nd of each flange is a hook, and on the free end of the 


ixle journal is a cap-plate, radially projected and provided 


VEHICLE-TIRE.—Henry H. Gerwarprt, Nashville, 
Tenn. Around the mm, a sectional tire is disposed, each 
section consisting of a series of disks secured to the 


with a cireular edge. The hooks on the side flanges of the rim, and one or more of the sections consisting of a 
trough engage with the edge. A scraper blade is mounted smaller number of disks than the other and serving as a 


on the end of each side flange below the hook. These 
blades come in contact with the cap-plate to scrape the 
jubricant therefrom into the trough. 

STOCK-CAR. — Harry C. Carson, Virden, 
This invention is an improvement for changing stock- 
care from single-deck to double-deck and pice versa. 
The car has vertical side stads or uprights and alined 
blocks, both of like thickness and witdh. The blocks are 
separated from the studs by narrow sp:cee which receive 


cross-bare. Floor-sections which have parallel cross- 


Til, | 


cleats on the under side, and side notches are adapted to | 


receive 
that the section may slide up and down thereon, 
porting. posts are connected with the cross-bars und are 
adapted to enter sockets therein and in the floor of the 
The cleats are separated to accommodate the cross- 


the previously-mentioned studs and blocks, so 
Sup- 


car 


bars between them as required when its floor is elevated, | 


and are arranged in pairs separated to receive a bar and 
post between them as required when the floor is lowered. 
JOURNAL-BOX AND LID.—Joun D. Murray, 
Albany, NY. The journal-box has a recess in its top and 
a hinged lid, A plate-spring is fastened to the inner 
face of the lid, the upper free end of the spring being 
curved into pass ander the upper rim of the box opening 
into the recess. The spring constantly pulls the lid ani- | 
formly against the seat when the lid is closed, to render | 


the box dust-proof, 


Miscellaneous Inventions, 


NOZZLE.—Victor C The 
nozzle is so constructed that it can be turned to different 


Swanson, Salem, 8S. D 


angular positions “ith respect te the head of the hose, 
and for that reason is particularly serviceable in cleaning 
boilers provided with small handholes not of sufficient 
size to enable a workman to insert both hands in the 
boiler, 

BUCKLE. — Emanvuet Revrutne, Manhattan, New | 
York city. This buckle has two interlocking members, 
each comprising a metal shell containing a wooden block 


in which an eye is secured projecting beyond the shell to 
engage a kecper. The front faces of the two members 
ure perfectly flat and can be readily ornamented w en- 
If desired, a sim- 
ple ornament can be applied to one of the members, so 


hance the appearance of the buckle 


as to give the buckle the appearance of being of one 
piece. The construction of the buckle is far stronger 
than that ordinarily employed, 

PROCESS OF MANUFACTURING LIME AND 
CARBONIC ACID.—Guertar M. Weetman, Manhattan, 
New York city. By thie process, both lime and carbon 
lioxid are produced for the market. In the apparatus a 
mixture of highly-heated carbon dioxid and steam passes 
inte and up through a column of limestone, converting 
the latter into calcium oxid. The expelled carbon di- 
oxid is then charged with water, which causes the heat 
of the gas to convert the water into steam, thereby re- 
ducing the temperature. A portion of the cooled gas | 
charged with steam is then conducted into a regenerator 
and highly heated therein, and used in turn for expelling 
carbon dioxid from the lime. Finally, the calcinm oxid 
ia drawn from the base of the column. 


SMOKER'S PIPE.—Cuarues E. ANGELL, Salt Lake 
City, Uwh. A passage in the mouthpiece of this pipe is 
turned upward at ite discharge end and opens at the 
A distributer-plate bound rigidly to the mouth- 
piece is located over the discharge end of the passage 
and deflects the smoke. By these means the fumes are 
evenly distributed in the smoker's mouth, not concen- 
trating upon the point of the tongue as in the ordinary 
This construction prevents liquid charged with 


side 


form, 


| nicotin from entering the mouth. 


WRITING-TABLET.—Euisua D. Huriarr, Jr.. 
Brooklyn, and Dwieut Terry, Manhattan, New York 
ity. This device keeps double-sheet writing paper in con- 
venient pad form for writing and for blotting the writing 
without danger of soiling the paper. It consists of a 
back of stiff material, a serics of folded sheets of paper 
back, half of each double 
sheet being free at its top, bottom, and outer edges from 
the other half of the thos enabling the 
halves to be turned over successively, There are also 
provided a detachable connecting medium at the creases 
of the sheet, a blotter at the opposite edge of the back, 
ind flexible connections between the near edges of the 
back und the the 
other, the width of the connections being about equal to 


superimposed on the each 


same sheet, 


on one hand cover and blotter on 
the thickness of the pad formed by the superimposed 
eaves 

GLOVE.—Henry Sinciair Detamers, Ferndale, Cal. 
The slitted wrist portion of this glove has devices for fast 
ning the rides of the slittogether. A hand portion with 
short open-ended finger portions has a slit extending 
from the outer edge of the little finger portion along the 
uuter edge of the hand portion to the beginning of the 
wrist portion A lacing on the slitted edge connects the 
outer and the inner hand portions with each other along 
the slit, and holds a hand-dressing in place on the hand 
of the The wrist-fastenings serve to hold the 
glove in position on the hand to prevent accidental dis- 
placement of the glove and the hand-dressing. The 
glove can be worn by oarsmen, golfers, and others. 


wearer. 


key or keys to fill the space between the ends of the 

longer sections. 
_—, secured to the rim, A very durable tire is 
nails or a suitable binding substance. 

BLOTTING-PAD. — Anton D. Gtiveck, Newark, 
N. J. This simple device is a small pad held on the 
email finger during writing, by means of an elastic band, 
The pad acts both as a support for the hand and aera 
blotter. Actual tests of the pad have proven that it is 


The plate is adapted to receive the base of 


The plate is 


The short section or sections are inde- | 


rection to the first rope on the other end of the brush- 
shaft and is secured to the free edge of the door. 

METHOD OF CONDENSING FLUE-DUST.—Rv- 
potr Rvuerscui, Perth Amboy, N. J. The fumes ex- 
caping from metallurgical establishments are cooled in 
narrow channels under exclusion of air by an external 
cooling medium, to precipitate a portion of the solid 
matter in the fumes; then the more or less cooled fumes 
are mingled to equalize their temperatures. A second 
cooling of the fumes under the exclusion of air now fol- 
lows; whereupon the fames are compressed and mixed 
with air, The mixture, after having been divided and 
expanded, is given a whirling motion in closed recepta- 
cles at the same time cooling the mixture in order to 
precipitate the remaining solid matter. 


DESK ATTACHMENT.—Cuartes F. Nesse, Elko, 
Nev. The attachment comprises a plate having a top 
and bottom member by which it is clamped to the desk. 
A retaining-surface on the top member of the plate is 
adapted to be engaged by the arm of the writer. The 
attachment is designed to prevent the arm of the writer 
from sliding along the smooth surface of the desk, and to 
indicate at a glance whether the arm is in proper posi- 
tion. 

LENS ATTACHMENT FOR LAMPS, —Jomn C. 
Mo..oy, Cincinnati, Ohio. To increase the illuminating 
power of a lamp, a lens is securely held on the chimney. 





produc:d by the use of leather strips held together by | When the burner is lighted, the rays of light are re- 


fracted by the lens into the room. 


WRITING-TABLET. 
Waynesville, N.C, 


— Erne wer E. Macee, 
The ordinary school copy-books ne- 


| ceasitate the use of the entire page for the reproduc- 


very useful in such work as posting books, when the | 


amount of each entry is small and the writer desires to 
turn the page to post another entry. 

WATCH-WHEEL GAGE.—Rosert L. Marsuatt, 
Elizabethtown, Ky. The device accurately determines 
whether all points on the periphery of a balance-wheel 
are equidistant from the center and whether the wheel 
is exactly true or coincident with the plane in which it is 
adapted to move. The invention consists of a base on 
which are mounted means for holding the pivot of a 
balance-wheel or the like and a graduated plate with a 


sensitive pointer or indicator arranged to be held at differ- | 


ent places on the base, so as to bring the bent end of 
the pointer in contact with the side and periphery of the 
wheel. 

PACK-SADDLE. —Epear F. Buiiss, Providence, Ari- 


| zona Territory, This inventor has devised a simple and 


highly efficient pack-saddle, the parts of which can be 
variously arranged and aseembied, so as to be adapted 
for carrying loose and sacked ore, cord-wood, baled hay, 
and other bulky material. 
for the reason that ro ropes are employed in its construc- 
tion. 








The saddle is very durable, | 


tion of a single copy. The present writing-tablet ena- 
bles the pupil to use the same sheet of paper for several 
copies and thus prevents the wasting of paper. The de- 
vice also provides means for concealing the work al- 
ready dune by the pupil, so that only the perfect copy is 
reproduced and not the mistakes previously made. 

HEATING-DRUM. — Rosert L. Ho.uwesworrn, 
Atlanta, Ga, The drum is applied to an ordinary heat- 
ing stove or kitchen-range and is designed for heating 
and baking and for warming dishes and the like. The 
drum comprises a shell having an inlet near the top of 
its front end and an outlet at the rear end. An oven ex- 
tends from one side to the other of the shell. The top 
of the oven is below the inlet and the rear end is spaced 
from the rear end of the shell. A transverse partition 
below the bottom of the oven terminates short of the 
front end of the shell and has an opening in its rear por- 
tion. A damper above the outlet of the ebell is adapted 
to close the opening in the partition. A cleaning-door 
gives access to the space below the partition. 


Designs. 

BELT.—Lovts Sanpers, Brooklyn, New York city. 
The belt has a diamond-shaped central portion, upper 
and lower continuous cords following the contour of the 
body of the belt, and a cord having a skeleton diamond 


STOVE.—Wetiestey R. Hamppen, Spokane, Wash. | formation at the central portion of the body. 


It is the purpose of the invention to provide a stove in 
which the combustion of the fuel will be rendered more 
complete than has heretofore been possible. The pur- 
pose has been attained by causing the draft from the 
firebox to pass circuitously through various portions of 
the stove, thus not only superheating the fuel, but fa- 





Nots.—Copies of any of these patents can be fur 
nished by Munn & Co. for ten cents each. Please state 


| the name of the patentee, title of the invention, and date 


| of this paper. 





cilitating the combustion of the inflammable gases | 
which pass from the fire-box. 
PERPETUAL CALENDAR.—Emiw G. Tasso, Rue 


Racine 23, Paris, France. The calendar is in the form of 
a cylinder or polygonal tube, which bears numbers and 
dates. By means of this calendar it is possible to ascer- 
tain on what day of the week any given date in past or 
future years fell or will fall. In form, the calendar is 
exceedingly compact; in operation, very effective. 


PHOTOGRAPHIC . 
Curistman, Waterville, Minn. The vignetter consists 
of a rigid, elongated frame, placed beneath the camera 
and carrying at its outer end a screen which can be ad- 
justed in any manner to enable the operator vo obtain 
almost any effect desired. 


STAMP.—Martin R. Daisconn, Frisco, Utah. The | 


VIGNETTER, —Cuarites W. | - 
| description of the customary methods of testing, the 





NEW BOOKS, ETC. 

A HAND Book oF TESTING MATERIALS 
FOR THE CONSTRUCTOR. Text 
by Prof. Adolf Martens. Trans- 
lated and edited by Gus C. Henning, 
M.E. New York: John Wilev & 
Sons. 1899. 8vo. 2vols. Pp. 622. 
Price $7.50. 

There are two volumes, one of text and one of illus- 
trations. The author is Director of the Royal Testing 

Laboratories at Berlin and at Charlottenburg. To the 


author has added a presentation and discussion of the 


| most important types of testing machines and auxiliary 


apparatus. The editor has done well in selecting 
such an authoritative book for translation, It is certain 
to take a prominent place upon the book shelves of the 


| engineer, for there cannot be too many books of this 


invention provides a means for attaching the stamp, so kind 


that the hitherto troublesome necessity of dressing the 
end of the stem to fit a socket in the head or boss is 
avoided, The liability of the stem to breakage is greatly 
reduced. Should the stem break, the fracture will be 
comparatively small and may be quickly drifted out 
from the stamp head or boss, 
APPAREL-COAT.—Mark L. Ketiey, Manhattan, 
New York city. The coat is of the raglan style and is 
effectively stiffened at the shoulders, so as to retain its 
shape, and yet, so as to enable it to be altered to form a 
coat of the ordinary pattern, should the wearer so de- 


| 
‘ | 
sire. 

FIREPROOF STRUCTURE. —Joun Srererrier, 
Manhattan, New York city. The purpose of the inven- 
tion is to provide a fireproof construction for dumb- 
waiters, elevator-shafts, and partitions, utilizing metal 
tongues to hold the parts of the structare together, 
concealed within the 
structure. The sections of the fireproof structure are so 
attached to one another and to the tie. plates or tongues, 
that an ample end sightly cement connection can be 
made. The abutting ends of slabs or blocks nacd im the 
construction of small dumb-waiter shafts can be quickly 
and perfectly tied together, especially when each face of 


which tongues are completciy 


the shaft ie built up of single slabs or blocks. 


LUBRICATING APPARATUS. — Hank Dano Ler, 
Cleburne, Tex. The apparatus embodies means whereby 


| ANNUAL ANALYTICAL 


| cultural colleges. 


CYCLOPEDIA OF 
PRACTICAL MEvICINE. By Charles 
De M. Sajous, M.D., and one hundred 
Associate Editors. Vol. V.  Phila- 
delphia: F. A. Davis Company. 1900, 
8vo. Pp. 662. 

This volume which is the fifth of a series is up to the 
high standard which has been maintained through alli 
the volumes of the series. It takes in subjects from M 
“Methyl! Blue” to R “Rabies.” The illustrations 
and plates are excellent and the typograph, presswork 
and binding are of the best. Diseases are treated se- 
parately under the proper heading, and are divided in 
sections such as “* Etiology,”’ “ Bacteriology,” * Morbid 
Anatomy,” ** Treatment,” etc, 


THE StuDY OF BREEDS IN AMERICAN 


CATTLE, SHEEP AND SWINE. By 
Thomas Shaw. New York = and 
Chicago: Orange Judd Company, 


1900. Pp. 371. Price $1.50. 

The book has been written, so the author tells us in his 
preface, for the purpose of discussing all the pedigreed 
breeds of cattle, sheep and swine at present existing in 
America, as well as the more important sub-breeds. 
From its general style we should judge that Prof. Siu w's 


| study will be of considerable service to students oi ayti- 


Fairly good illustrations accompany 


locomotive-bearings can be lubricated, either when the | the text. 


locomotive is moving or when it is standing still. 
‘The apparatus acts automatically to supply the journal 
and spreads the lubricant over the entire surface engaged. 
The operation is automatic as long as oil is in the supply 
tank. 

FLY-BRUSH FOR DOORS.—Cuartes H. and Ar- 
Tuur R. Awperson, Buda, Ill. This device for brushing 
away flies and preventing them from entering a doorway 
when opening or closing the door is composed of a 
brush-shaft mounted in the upper part of the casing be- 
tween the jambs. The shaft has one end reduced and 
formed with a spirsl groove, on which end a rope is 
wound. A coiled spring has one end secured to the rope 
and its other end to the jamb of the casing to which the 





| HELIOCENTRIC ASTROLOGY AND SOLAR 


Vedra. 
1899. 


MENTALITY. By Yarmo 
Philadelphia: David McKay. 
8vo. Pp. 266. Price $1.50. 


Our NEw Prosperity. By Ray Stan- 
nard Baker. New York : Doubleday 
& McClure Coupany. 1900. Pp. 272. 
Price $1.25. 


The profoundly important readjustments which have 
taken place in our relations to other countries and in the 
attitude of the various parts of our country to one an- 
other, have been indicated in this book by grouping the 
significant facts of the present era of prosp rity in such 





door is hinged. A second rope winds in an ite di- 


VP 


a as to show the general tendency of American 
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-pcial, commercial, industrial, and, to some extent, po- 
.) affairs. Although not a complete review of the 
nditions in every branch of industry the book contains 
the important facts and statistics in most departments 
wctivity. 
foTaAL BCLIPSE OF THE Sun. By Mabel 
Loomis Todd. New and Revised 
Edition. With Introduction by 
David P. Todd. HUlustrated. Bos- 
ton: Little, Brown & Company. 1900. 
Pp. 27% 16mo, Price $1. 
cent eclipse has aroused popular interest in the 
\ new edition of Mabel Todd’s work having become 
sary, the opportunity has been seized of incor- 
sting an account of the eclipses of 1896 and 1898, so 
ceasfully observed in Nova Zembla and India, and of 
t of May 28, 1900. 


KSSONS IN ELEMENTARY PHYSIOLOGY. 
By Thomas Huxley. Edited by 
Frederic 8. Lee, Ph.D. New York: 
Maemillan Company. 1900. Octavo. 
Pp. 577. 177illustrations. Price $1.40. 

Thomas Huxley's “ Lessons” are too well known to 

quire any extended notice here. The new edition 

rich liee before us has been carefully revised and 
brought up to date by Prof. Lee, of Columbia University, 
that it now forme a complete modern, elementary 
<t book on physiology admirably adapted for school 


ind college use. 


FoGNATURA DoMmgEstTIcA. By Attilio Ce- 
rutti. Milan: U. Hoepli. 1900. 16mo. 
Pp. 421. 200 Lilustrations. Price $1. 


An excellent little book on plumbing in the “ Manuali 
Hoepli,” of which series 600 volumes have been issued. 
it is to be hoped that at some time we may have in Eng- 

a technical series which will compare with this 
me. The Weale series was an excellent one, but the 
volumes became superseded, 


LE CONSTRUZIONI IN CALCESTRUZZO ED 
IN CEMENTO ARMATO. By Giuseppi 
Vacehelli. Milan: U. Hoepli. 1900 
16mo. Price $1. 

The author has prepared a valuable technical book on 
concrete and cement construction, It isone of the best 
treatises we have ever seen in any language upon the 
subject, It is profusely illustrated by 210 engravings. 


INTRODUCTION TO SCIENCE. By Alex- 
ander Hill, M.D. New York: Mac 
willan Co, 1900. iI6mo. Pp. 140. 
Price 40 cents. 

One of the admirable little volumes of “ Temple 
Primers.” ‘This little book aims at giving an account in 
popular language of the scientific probiems which are 
most prominent at the present time, and attempts to por- 
tray the attitude of the mind of those engaged in solving 
them, 

LINCANDESCENZA A GAs. By Dr. 
Castellani. Milan: U. Hoepli. 
iémo. Pp. 144 Price 50 cents. 

We have never before seen a work on the manufacture 
of mantles for incandescent burners, The little volume 
befere us is a thoroughly practical treatise on the sub- 
ject, and our only regret is that itis in the Italian lan- 
guage and, therefore, cannot be of much use to those 
who do not read Italian, 


Luigi 
1990. 


Hemp. A Practical Treatise on the Cul- 
ture of Hemp for Seed and Fiber, 
with a Sketeh of the History and 
Nature of the Hemp Plant. ByS. 8. 
Boyee. New York: The Orange 
Judd Co. 1900. 12mo. Pp. 122. Price 
50 cents, 

Few plants adapt themselves as readily to cultivation 
and in as varying climates as does hemp. It was one of 
the first plants introduced into America by the Colonists, 
and there seems to be no reason why it should not again 
take its proper place among our national industries, 
rhe author has given great attention to the study of the 
hemp and his book is a most excellent one. 


KELLY’s DIRECTORY OF MERCHANTS, 
MANUFACTURERS AND SHIPPERS AND 
GUIDE T0 THE EXPORT AND ImM- 
PORT SHIPPING AND MANUFACTUR- 
ING INDUSTRIES OF THE WORLD. 
London : Kelly’s Directories, Limited. 
1900. 14th edition. 8vo. Pp. 3,488. 
Price $10. 


‘he portly volome before us is about the most satisfac- | 


tory work of this kind that we have ever seen. Its index 
of trades is most exhaustive, and the large list of cities 
and towns is most comprehensive. As an example of 

\t way in which the work is compiled, take Holland: 








| boiler for a day with the soda in. 


BWusiness and Wersonal. 





Marine lron Works. Chicago. Catalogue free. 
For hoisting engines. J. 8. Mundy, Newark, N. J. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 


Write Baker Mfg. Co., Racine, Wis., about pushing 
any new article. Facilities excellent. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “* Experimental] Science,” by Geo. M. Hopkins. 
By mail, #&. Munn & Co., publishers, 361 Broadway, N. Y. 


t#™ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway. 
New York. Free on application. 








HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters 
or no attention will paid thereto. This is for our 
information and not for publication, 

References to former articles or answers should 
give date of paper and page or number of question, 

Enquiries pot answered in reasonable time should 
% repeated; correspondents will bear in mind that 


some answers require not a little research, and, | 


though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
nm our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written invormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(7909) F. L. asks: 1. What causes the 
humming in electric street railway motors? They are 
noiseless when new, but after about six months or a 
year, they begin to hum. A. If this statement is trae, 
we are not able to give a reason for it. There is no elec- 
trical cause which after this or any other period will de- 
velop a hamming noise, nor any mechanical cause for 
such a universal effect. We suggest a broader investiga- 
tion to see if all motors hum at the end of six months 
2. In cast-welding rail joints do they allow for any ex- 
pansion or contraction? If so, how? A. No. If the 
joint is made stronger than the force of contraction, the 
rail will not break. If the rail is held down more rigidly 
than the force of expansion, it cannot break away from 
its fastenings. Hence, it will stay in its place both in 
winter and in summer. This is the theory, 3. Is there 
any direct incorporation of the metal, in the rail aud in 
the cast ’ I have heard some claim there is not, while 
others claim that the rail is fused at one or two points, 
generally about the size of a half dollar, where there is a 
direct union of the two metals. 
sion, We do not know whether there is incorporation 
or not of the two metals. 4. We have made a box-kite, 
with 2 cells, 16 inches long, and 15 inches square, with 
about 10 inches clear between them. When we try to 
set it up it will dive down, after going up about 25 or 30 
feet, sometimes hitting the ground and breaking some of 
the sticks. A. We advise you to apply to the Weather 
Bureau at Washington, D. C., for the plans and con- 
struction of a box-kite. 


(7910) J. B. P. asks: 1. Will you please 
advise me of some compound, or chemical, that will 
clean scales from a boiler, while boiler is in use, without 
any risk of burning the boiler, by water foaming? A. 
For keeping a boiler clear of incrustation there is nothing 
so easily managed as caustic soda or potash lye. Dissolve 
about a quarter pound of the soda or lye for each horse 
power of the boiler in a barrel or tub of water and con- 
nect it with the suction of the feed waterpump. Use the 
Then blow out from 
the boiler after the fires are drawn or banked or when the 
engine stops, to the level of the lower gage cock or 





| > 
| bottom of water gage and pump up with fresh water to 


high water mark. 
at night after fires are drawn and walls cooled below the 


nes general information relative that country, | temperature of injury to the boiler, blow out all the water 


ari iow particulars as to the extent of commerce | and clean out the boiler. This may be repeated accord- 
ind Imports to Great Britain; a long list of the various | ing to the condition of the boiler, once or twice a month. | A. We would suggest that you soak your cells in water, 


*, prir 


« marks, a large business directory of London, and a | them in series, in main circuit, batteries having the same 


siness directory of England, Scotland, Wales and Ire- 


a 


capacity in amperes and voltage, as the circuit, and will 


nd, We notice a most amusing letter in the preface | the batteries cause the lamps to burn dim? Would an 


relative to Her Majesty's Secretary of State for Foreign | ammeter connected in the circuit answer to tell w hen 


A flairs 


This letter is on a par with many of the British | the batteries were fully charged * A. Connect the cells in 


consular reports, and affords a painful contrast to our | series and to the line through the ammeter and a rheo- 
remarkably efficient Consular Service of the United | 


States, 


searching inguiries in regard to trade in foreign coun- 
tries. 


SOME STRANGE CORNERS OF OUR Coun- 
TRY—THE WONDERLAND OF THE 
Sournwkst. By Charles F. Lum- 
wis. New York: Century Company. 
1898. 12mo. Pp. 207. Price $1.50.” 

The book is handsomely illustrated, many of the cuts 
being wood engravings. The author deals with such sub- 
jects as“ Grandest Gorge in the World,” “ The Forest 
of Agate,” “The American Sahara,” ‘ Montezuma’s 

Well,” “Montezuma’s Castle,” “The Greatest Natural 

Bridge on Earth,” “Stone Autograph Album,” “ The 

Navajo Blanket,” and others equally interesting, The 

author tell his stories in a most pleasing style. 


| 





stat by which the amount of current can be ad- 


our consuls not being deterred from making | justed. A good charging rate is 2g amperes per square 


foot of positive plates, reckoning both surfaces. The 
final voltage should be 244 volts per cell. This you must 
determine by a voltmeter in shunt with the cells, Stop 
the charging when this is reached. As you must put the 
cells in shunt with the lamps on the circuit, the charg- 
ing of the cells cannot affect the light if the dynamo has 
capacity enough to charge the cells and light the lamps 
at the same time. A good book for one having charge of 
a storage battery is Treadwell’s, price $1.75 by mail. 
(7911) E. L. C, writes: Kindly inform 
me how to copper-piate—.a good heavy plate. I wish to 
plate some steel and iron wire, 2 feet long and about 12 
gage. I would also like to plate some wood a good 
heavy copper plate. I have tried a receipt from some 
book, but with little or no success, as the plate wil] not 





stay on the iron or steel when I rub or try to polish it, 
and some will not take at all. A. Your trouble pro- 
bably is not due to the defects of the description in the 
book which you have followed, but to your own inex- 
perience. The only way to become an electroplater is 
to learn the trade from some one who understands it 
practically. No description can prevent you from mak- 
ing mistakes, or tell you how to recognize the proper 
working of the process and the proper condition of the 
bath and the article to be plated. Had yours been all 
right, the coating would have formed properly and ad- 
hered. Such points must be learned by actual experi- 
ence in actual work, We are not electropiaters and 
caonot teach electroplating. We recommend Watt's 
book, price $1. 


(7912) G. A. H. asks: Can you give a 
description of a sketching camera that reflects direct 
from the photograph and not from a transparency or neg- 
ative, and how to arrange the reflectors and lens ina 
lantern to do the same? A. We think you will find 
what you want in a ‘‘sketching camera” in Hopkins’ 
** Experimental Science," price $4 by mail. He there de- 
scribes a camera for projecting opaque objects, so as to 
project them upon a screen, as slides are projected by an 





A. There is firm adhe- | 


Use the boiler next day as usual and 


ordinary lantern. If you place the screen where you 


makes no difference to the electrical efficiency which 
wire is attached to the trolley, the plus or the minus. If, 
however, the current flows from the trolley wire to the 
ground on ite way back to the station, it will not act by 
electrolysis so much upon the metal which it traverses, 
as if it owed in the opposite direction. Iron and lead 
are positive, and tend to attach themselves to the nega- 
tive pole of the circuit, If then the rails, and water and 
gas pipes are in the direction of the flow of the circuit, 
they are not reduced by electrolysis as they should be if 
the current were flowing the other way, from the rail to 
the trolley wire. 


(7918) L. H. R. asks: 1. Does a static 
electric machine depend for its volume of electricity on 
the superficial size of plate or velocify,and wil) a suffi- 
cient series of plates at a greater speed give off very 
much electricity at a high speed on one large disk, at 200 
or 300 revolutions ? Please answer an old reader in query 
column next issue, to satisfy a difference of opinion, A. 
The discharge of a static machine depends upon several 
conditions, size of plates, ewiftness of rotation, dryness 
of plates, absence of dust, etc. The spark cannot much 
exceed the radius of the plates in length, since it will find 
the distance less between the combs if the balls are separ- 
ated more than half the diameter of the plates, and will 





| wish the picture to fall as you sketch it, you will have a 
sketching camera for the direct use of a photograph, or 
| any opaque object. 


(7913) W. 8S. D. writes : I wish to make 
a storage battery large enough to light two 16-C, P. in- 
candescent lights for a few months, several hours a day 
I would kindly ask you to please give me your opinion 
as to which book to get for the construction of such a 
battery, and if you could give me some information, I 
wouid be very thankful to you? A. We can supply you 
with the following books on the storage battery, ‘ Salo- 
mon's Accumulators,” price $1.50 ; “ Treadwell’s Storage 
Battery," price $1.75. Prices are by mail. Wedo not, 
however, advise amateurs to attempt the construction of 
a storage battery for real work. It is well enough to 
make a few cells for experimental purposes, Amateurs 
cannot expect to make cells which will have much endur- 
| ance or efficiency, as compared with the cells made in a 
properly equipped factory, and by experienced workmen 
| In your case you wish to light 16-candle power lamps. 
These are rarely made for leas than 50 volts. You will 
| then need twenty-five cells with five or seven plates each, 
| The cost will be very much greater than for the same 
amount of light obtained in some other way. The labor 


of making so large a number of cells is a great deal, You | 


need as many cells as if you had a greater number of 
lamps. If you really must have electric lights from a 
storage battery, we would say buy the battery. 


| (7914) P. G. writes: 1. My boy is de- 
sirous of constructing a telephone line between two 
country houses about five hundred feet apart. Will you 
| kindly answer in the Screntiric AMERICAN whether 
there is any danger from lightning’ A. If your house 
| is so situated that the line can be run along the eaves 
of the houses, there is little danger from lightning on 
the telephone line your son wishes to run in the city. It 
were safer to use lightning arrestere as is uenally done. 
2. Is the bright light in the western sky early in the 
evening during the last month a star or an electric light 
sent “up ina balloon” from Edison's workshops at 
Menlo Park ? I maintain that it is a star, but my friends 
have scoffed at me so much that I do not know where 
**T am at.” I have tried to demonstrate by crude trigo- 





nometry that it must be a star, but they refuse to be con- | 


vinced. Therefore I seek an answer from one whose 
authority will be unquestioned. May I hope that you 
will help me out? A. The light is doubtless the planet 
Venus. It would be impossible to raise a balloon high 
enough to have the light so far above the horizon. 


zard enough to raise a light which could compete with a 
planet in brightness, Mr, Edison's laboratory was re- 
| moved from Menlo Park years ago to Orange. 


| (7915) J. L. C. asks: 1. Can you give 
details of construction of an acetylene search light that 
| will project a narrow beam of light? A. An acetylene 
| search light presents no peculiar conditions, Place the 
light in the focus of the reflector, Have the reflector ad- 
| justable so that it can be brought nearer or slid farther 
from the burner, You can adjust for best projection of 
the beam as may be required. 2. How would be the best 
| way to reinforce the above light, to increase the size of 
| the burner, or to add individual burners ? A. You can- 
| not obtain all sizes of burner for acetylene. 

the illumination you must add to the number of burners. 
| 

| 





To increase 


They are usually placed tandem, and not abreast, when 
used for projection, 
(7916) J. E. P. asks: 1. How to remove 
the elements from a Hercules battery cell after the salts 
have crystallized, forming a solid mass of zinc, carbon 
| and jar. I have about a dozen cells in this condition, 
and it is impossible to get the elements out of the jars 


| manufacturers and merchants in each | gee Davis’ book on “Boiler Incrustation,” $1.50 by | thus dissolving the crystale which have formed. This 
wvy, Custom tariffs of all nations, a section devoted to | mail, 2, Can I charge a set of storage shells by connecting | will be a slow operation. It will hasten matters to dig | 


out all the crystals which can be got at with any sharp- 
pointed tool, Sulphuric acid will dissolve the substance 
more rapidly, but it will also consume the zinc, which 
you are probably desirous of saving. In this case pre- 
vention is better than cure. 2. Can satisfactory results 
be got from compressed air in an ordinary steam cylinder, 
and how high a pressure is necessary per rated horse 
power of engine to get best results? A. The best steam 
engine is also the best for compressed air. Only a very 
little higher pressure or longer cut off is needed to give 
the same results for air as with steam for power. 


(7917) L. A. 8. asks: 1. What per cent 
of electricity, going out through the trolley wire, gets 
back to the dynamo through the rails or ground ? A. All 
the current returns to the dynamo in one way or an- 
other, 2. Would it be possible under existing condi- 
tions of insulation, to send the current out through the 
rails and back to the dynamo through the trolley wire, 
and if so, would the electrical efficiency be the same ? 
A. The trolley wire is made plus, not as you seem to 
think, becanse the current might not go out properly if 
sent out by the rails, but to protect metals, water and gas 


This 
is a frequent question, but has little reason under it. 
Mr. Edison bas done many wonders, but is hardly wiz- | 


pass between the combs taking the axle of the machine 
| on its way across. Thies is the reason for using as large 
plates as convenient 
Since there is a limit to the safe speed for glass, 
This can be run 


Glass ie the best substance for the 
plates. 
hard rubber is now ased a great deal. 
| at any speed desired, and a very strong spark can be pro- 
duced. 
large one, because of compactness and neatness of ap- 
A well-made machine with two 18-inch plates 


It is better to use several smaller plates than one 


pearance. 
of hard rubber, driven by a quarter horse power motor, 
gives a steady stream of sparks at 1,800 revolutions per 
It may also be driven by band, though no one 
can maintain that speed very long. 2. Are mica plates 
superior to glass? A. Mica differs very little from 
glass in its inductive capacity, and would serve equally 
well for the plates of a static machine, if pieces of suffi- 
cient size could be had at a moderate cost. 


minute. 





TO INVENTORS, 
An experience of over fifty years, and the prepara 
nore than one hundred thousand applications 





tion of 
for patents at bome and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per 
lo ns contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 


prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 








JULY 3, 1900. 


AND BACH BEARING THAT DATEB, 


| See note at end of list about copies of these patents. | 








Abraiding or polishing machine, C. 8. Yarnell 652.874 
Acid, making hydrocyanic, FE. Beriuger...... 682 741 
Air compressor, hydraulic, D. Kirkman 655.0868 
Alloy and making same, R. C. Carpenter 2 NBS 


Alloying with iron or steel, obtaining bardening 
or toughening compounds for, R. C. Baker 62 
Anchor, L. M. Bowers - ° ‘ 6 
Applicator, J. B. Hill 
Automatic indicator, V. Leto 
Automobile running gear, ©. Cotta a 
Automobile running gear, H. M. Quick..... 
Automobile vehicle, H, W. Libbey 
Awning, A. L. Clark. 
Axle, velocipede crank, J. P. Seovill 
Back pedaling brake, F. A. Miller 
Bag. See Punching bag 
Bag holder, K. Noble. ° ° 
Balance escapement, M. Burt oe 
Bale tie machine, wire, Daniels & Marshall..... 
Bale tie making machine, Daniels & Marshall..... 
Ball. See Pool ball. 
Barrel former, W. M. Schoolfield 
| Basket cover clamp and handle, M 
Bearing, J. B. Halifax 
Bearing, ball, EB. 8. Reed....... 
Bearing, roller, A. J. Theiring... 
Bearings, etc., making semisteel, J. B. Halifax 
Red corner coupling, metallic, F. W. Walker 
Bell, Bevin & Arnold ‘ 
| Bicycle crank, C. B. Wells 
| Bicycle gear, A. Brady... 
| Bicycle pump, A. J. Crandall! 
Blower, automatic, H. H. Haff, 
Schnueemann 


Tucker... 





Boat lowering mechanism, ¢ 


Boiler. See Steam boiler. Water tube boiler 
| Boiler brace, P. F. Dundon. 653.000 
Boiler cleaner, T. G. Forster 2,7 
Boiler tube cleaner, W. H. Ingersoll! 655,090 
Bolt. See Coupling bolt. 
Book rest or table, adjustable, M. Miller 65,107 
Books, etc., machine for forming, T. C. Dexter ASS, 1 
| Boots or shoes, elastic tread for, BE. BK. Woit (i, 161 
Boring and drilling machine, J. Pohl, Jr 652.078 


Bottie, non-reclosable, J. EB. Laidlaw i 
Box. See Display box Letter box. Paper box 
Tool box. 
| Brake. See Back pedaling brake 
| Branding, H. H. Levy.. . 
| Bridle curb hook, F. Swales 
rush, G. Rowell.. 
Brush holder, paint, 
| Bung and bushing therefore, H 
Bnnsen burner, open, H. B. Cary 
Buried alive, electric device for indicating the 
awakening of persons, W. J. McKnight 
Burner. See Bunsen burner. 
Button, H. C. Liu Frio.......... 
Button and pin back therefor, badge, A. Pheips 
‘ake machine, H. H. Hungerford ; 


Cc. W. Wooda 
Nadorff 


( 

Calk attaching clamp, Hi. L. Foresman 
Can filling machine, J. KR. Brown 

Can opener, W. F. Dale. own 

Can opener, W. Vogel...... . ‘ 
Can washer, milk, C. Marwitz.. 

( for filling liquids into, J. W 





‘ans, machine 

Tuttle... ° ; 
‘anceling machine, stamp, Vail & Potter.. 
‘ap for closing vessels, A. A. I 











{ 

{ 

Car brake device, J. 8. Baker 653.056 
Car coupling, P. P. Duket 652.065 
Car door, 8. J. Johnson euhousvbrancteecs U 1 
Car, dumping, J. J. Souder... 652,929, 652,990 
Car fender, J. Sullivan 653,14 
( 


‘arbonating and dispensing apparatus, liquid, H 


Robertson ° , 652,810 
Carriages, device for jogging baby, Johnson & 

Lepsch. . ‘ ... 62,806 
Carts, regulating device for riding, Y. H. Bou- 

dreau... . . -- 652,883 
Carving machine, H. Marlies (reissue) 11.839 
Cash register, T. H. Biair ‘ , 662,829 
Chain bar, watch, M. D. Ferguson . --» 652,764 
Chain link straigatening device, D. Carroll.. 653,064 
Chain repair link, J. H. Mackerheide.... ssevee 662,918 


Chair, J. T. Moore......... ‘ 52,901 
Chairs, etc., cushioned runner for rocking, J. A. 
Lindeman. Sebebe And Annes dancsneedenseteteaneny 653,103 








pipes, etc., from corrosion at much as possible, It 


(Continued on page 30.) 








Scientific American. 


JULY 14, IQ00. 











Mheckrein hook, R. H. Berkstresser 
Chimney ventilator, &. Kreutsberg 





Chuck achine, O. F. Garvey 
Churn > 
Churn, Welke & Biederstacdt "Crome 
Sart. oe fd baden OW Chast “+ Lames 
(lear | and inhaler, D. R. Watecr . 2. ts 
Cireuit controller, H. G. Carietor 653,13 FOR jal ACCURATE WORK 
Clamt See Basket cover clamp Calk attaching \ : rCa B 
Se f talogue 
aint} 
Cleaner. See Boile sner. Boiler tt cleaner SENECA FALLS MPG. CO. 
ons saw leane : - one 695 Water Street, 
ck pendulum, el da wi ‘ Me 
Cloth eu “ apparatus, C. H. Melntire a. Seneca Falls, N.Y., U.S.A. 
Cock y ler drait Vv. F. Mos t 4 ~ - - 
Cock or faucet. A. Ma oc igssecce S84 | AMERICAN PATENTS.— AN UNTER-| 
: ony a YY aCDaIC LESTS, ‘ nae a9 } esting and valuable table showing the number of patents 
Col . , a \ 6h > granted for the various subjects upon which petitions 
‘ —~ a - ; - , fal ew | Gave been fled from the beginning down to December 
eee aed whe wi Ty 5291] | 3l. 18M. Conta in SCIENTIFIC AMERICAN SUP- 
poe ve , etka aa _ , io wy | PLEMENT, No. 1002, Price 10 cents. To be had at 
vey« : ye . this office and from all newsdeaijers. 
Co r See Milk 
Corn busking ma e, A. Werner, J A2.8 AT HE —— 
Corset ste k and garme j x K 0 t 
foined. ‘Fayior & Hammond 1 LAT THE OT FOOLS ans SuPPUE 
Cotton. silkity r Ashley 0K od . TIAN | ATHE Qc E Ady! ° 
‘ uch and ‘ I ed. i. K Carma i 
Counter skiving : e, H. A. Webster 2.82 
Coupling. See Car couplings, Hose coupling. | 2 — Pj fitters! 
Raliway vel ‘ x I 1} L | 
‘ U I 52,74 
' oe ap te . , B* Vanes 32. 824 Your kit is net complete un- 
Cuff | ser KN Hh? 787 less it includes the famous 
cu va ur * I 652,842 
Cultivator, J. W. Kins Fearn a N W NCH 
Cultivator, W. F. Ma ye, || Which is particularly adapted for turning out the best 
Cultivat M. & ¢ ah work without crushing the pipe in the least. All! parts 
Cultivator w ! x atta . f A are drop-forged. Once tried, it is always used. It has 
Youngberg ' + many imitations but no equais. See explanatory cuts 
Curr - reg ‘ 4 Z My » ’ Price list on application to 
aa tan teal aan — WALWORTH MANUFACTURING CO., 
atte 2 1286 To 136 FEDERAL ST., BOSTON, MASS. 
Cutter ars, mak i, I 1&A “a 








: ® see W ' — of Wood and Metal Workers, with- 
D - oo : “- a B out steam power, equipped with 
eek oe ers ‘ r ‘ x , j 
Grider ‘| BARNES’ FOOT POWER | 
jerrick, C. G. I , >| 
ee Ag ge ©) MACHINERY eee 
Digesters r " ca " s forr ary allow lower bids on jobs, and give 
W. Smiti 654,186 | greater profit on the work. Machines 
Displa x, M. I ! ‘ iss ' sent on trial if desired. Catalog Free 
Dispiay f ‘ H. Fleiseh ‘ = WwW. F. & JOHN BARNES CO 
os BB. os ee - ~~, | 1999 Ruevy StT., Rockrorod iit 
D> r rock, A. & rt 2.746 | 
ior sget Sat =“ THE OBER LATHES 
Door check a Hi. L. Bailey 652.528 
Draught eq r r.M et ta HO5,020 For Turning Axe, Adze, Pick 
- sugHt equa M.& . Mw Ce : fx _ Sledge, Hatchet, Hammer, Au- 
Sate a a A aeerens fo? ger, File, Knife and Chisel Han 
, K Ww. HLA 452.748 lles, Whiffletrees, Yokes, Spokes, 
ser ' er | Porch Spindles, Stair Ba) usters, 
i? ua ‘ ri 1. M. J. EB. Vigt . rable and Chair Legs and other 
- vant ; teas irregular work. 
Spraeis : ~ . EK. H. J. Thoellden 63.123 Patented G3 Send for Circular A. 
Dveing cratue fur, G. Mallins pf The Ober Mfg. Co.,10 Bell St., Chagrin Falls, , 0.,U.S U.S.A 
Ele ‘ wparatus x te 
natin carat aam t ws | $UB-PRESS PUNCHES AND DIES 
ic a hines. <« f alte ir 
vnan if & Lebla 653,089 | We make to order to drawings or mod- 
ransformer mY 2,990 | els blanking, shaving and swaging dies. 
nd flex H Osbur 652.806 | either simple or compound, for work 
e. | ne at tr uthe ul | requiring accuracy and finish Sub- 
se i. Hargreaves 062.866 | Press Dies for the parts of watches, 
Yr. Ku O29 clocks, cyclometers, and other small 
era anis K. Herd ar 662.84 | mechanisms a specialty We carry in 
j 653.083 | stock different sizes of Sub-Press Bases 
Me g R ary engine and Stands. Send for Descriptive Cire’r 
«ma a S. Ea THE PRATT & WHITNEY CO. 
g pan. *ender 
ey ele FA pg Se Hartford, Conn., U.S. A. 
Evelet verseam, LD). N « eee 
Fastening device, C. E. Smith 
Fat separating machine, P. Feiter 
Faucet, measuring, BE. Ar id... 
Fauce r val B. FF. Farrar 
Fence wir KB. tL. F t 
one @ > diiea ree For Oraughtomen. Architects, Engineers, 
Filter, W. Jat £52,906 Colleges, Etc. 








6 ” Foot and 
Power 
ta r Screw Cutting 
















"| WORK SHOPS 


















We carry the most com 


stock ot Drawing Inetru 
ments in Amersica. We 
handle only such instru 
ments, the accuracy and 
durability of which we 
can fully guarantee 

Write for our lavishly 
dllustrated catalogue 


Letter sheet and eqrelen. combined, A. Christey ea 


| Metallurgical furnace, E. Kerr 


| Pipe bending machine, J. E. Parker 


| Printing machine, J, L. Firm 





plete and best assorted | 


Furnace. J. N. Qu cog. ye | KBUPPBL & ESSER CU., 127 Pulton St » Now Vert. 
vurnaces, appara for feeding stock T 111 Madison St., Chicago. 708 Locust St., St. Louis 
Mort 653.11 
Fuses or irre arres Ss, manufacture of ele 
ned Wf i ACETYLENE APPARATUS 
Game. J. W. Bata 62 ae) 
tame ard, W. H. Hillyer (55.055 | Acetylene number of the SCIENTIFIC AMERICA’S SUP 
ia fastens Kh. White 52.000) ' LEMENT, describing, with full illustrations, the most 
ee we 2.) | recent, simple or home made and commercial apparatus 
7 . 7 « apparatus, 1. Hirt 62.570 f wr generating acetylene on the large and small scale 
> : ©\(H0 | The gas as made for and used by the microscopist and 
athe - ees: R. F. Bowling 652,535 | student; its use in the magic lantern. The new French 
- - e. J. E. Landrum et al 3.0 | cable lamp making its own acetylene. Contained in 
ee A. Mosher 2.914 | screnTIFIC AMERICAN SUPPLEMENT. No. 1057. 
= # apparatus, tlluminating, E Price 10 cents prepaid by mail. For other numerous 
. - 5.0 | valuable articles on this subject we refer you to page 21 
62,909 | of our new 187 Supplement Catalogue, sent free to any 


653.11 Ne. O% PIPE THREADING 
Ee. S. Hart 653.140 MACHINE 
ld for pressed, A is used. As a hand machine it isthe 
11.a8 | only one known that wil! cut and thread 
aa we | «an 8 ineh pipe with ease and satisfac- 
stiethwaite ny “| tion. One valuable feature is, that it 
63.023 has no arbitrary lead screw for deter- 
ollers. apeed, J. I gy style or pitch of thread to be 
PF Send for Catalogue 

sess “hE MERRELL M®G. CO, 

ntgomery wea 301 Curtiss St., Toledo, Ohie. 














ddress. MUNN & Co., 1 Broadway New York 


"| The Perfection of Pipe Threading 


ressure ene 
7e is admitted to be reached when our 








“2 BABBITT METALS.—SIX IMPORTANT 


1& Mason.. Giles | ¢, rmulas. 8 IENTIFIC AMERICAN SUPPLEMENT 1 123° 











zg ammunition to Pr cents. For sale by Munn & Co. and all news- 
& Horne 653.071 | dealers. Send for 1897 catalogue. 
sports of, M. Bern - 
} W274 
Hiandie bar and seat poet binder. Fahistrom & NICKEL 
- Lasebrink : sees bys AND 
arveeter ar at er “ort eluermar fas 5 
Harvester, corn, W. J. Lang 64,10 Electro-Plating 
Harvester. pea, W t an & KRichmor os 
Harvester platform elevating estan dine Apparatus A.J Material 
Dp. Vv. Me ms 2.5 E 
Harvesters, grain-erecting attachment for Hanson & VanWinkie 
= Svensson. . i 62.5 ~ Co., 
ay carrier, H Ferria “2a 0 . 
Headiight lamp, electric. H. P. Wellman 663.15 Bn penn Nagle 
Heel, boot or shoe, G. F. Butterfield 02.857 =. } Liberty St., N. ¥ 
Hee) scarting mact «. J. Brissette 5.068 ZS ® & 28. Canal St 
Hinge » ¥ K. White ws + Chicago. 
Hinge, epring, G. W. ¢ « IN 
Hotat, air, G. F. Steed t 66208 . 
Hoof cracks, spring clamp Tor treati =e Queen Transits and Leveis 
Hoof-cracks, spring mp f treating. &. W 
Mackey 02.706 
Hook. See Bridk rp hook. Cheekrein hook High Grade Instruments with the Latest improvements 
Snap hook 14) page 240 page Math- 





En 
Horseshoe calk attact ut, F. F. Jacobs 2.77 gineering ematical Cata- 
co rt Ole ¢ meee QUEEN piieat e on ap- 
on G. St n. 


' 

i m reg 

Hi See Pe 

Indicator: See Aut atic indicat 
Cat r 

Ink well, J. V. Mille 

lonone, making, W. Krautl 

lack. See Lif ul x 

Journal box ‘ t¢ P 

Knitting ma ! attach me 
Heury. J 


Knob attact ent, R. FP. Daggett 
Ladder. foiding, M. Barth 
Lamp burner, J. Ja 


lamp chimney R. D. Jamison 
' 








amp, meandescent electric, J. Pi 
Larop socket, electri W. A. Chure 
Lasting machine, Sellers & Bancroft 
lathes. detachable taper cutting attachment for, 


rT. J. Perry 
latter box, J. A. Kiine 


Letter carrier's table. GC. Fields.. 


2.96 applicatio licatio 


Snewmeaney AND Savenare: Suppties. 


QUEEN & CO., Prticat and griencine 


nstrument Works, 
59 Fifth Ave.. New York. . 1010 Chestnut St., Phila. | § 
emery -(EHARRINGTON & KING 
: PERFORATING CO. 
-« PERFORATED METAL 
Snes ceceess ARO OF EVERY DESCRIPTION 





NONSTCRrIICAGOI 


seneses 














Afting jack, J. C. Cov 

ightning protector, oraahona wine, J. A. Poe he.. 652,561 

ine casting machine, F. H. Pierpont ; i 

Anotype machine, G. A. Bates.. eces 

inotype machine, C. Muehleisen ‘ n 662,855 

ock. See Sash lock. Trunk lock. 

ack, J. W —— mebae end epee vennenecoeceteoescoss 

acomotive laust, N. Slocum 

ocomotive exhaust ad Ae omy — a Hufl. 

mnotive pilot rigging, J. F Dunn.......... 

ymotive seat, A. McLeay 

~waing cars, combined socket and stake for, A. 
Cc. Hurd 

oking glass frame and holder, portable, G. F. 
Colbert 

| Loom, W. G. Baton. 

Loom, H. 1. Harriman . 

Loom brake mechanism, A. EF. Stafford 

La 

' 








om shedding mechanism, F. V dington 2 
wabricator. See Graphite lubricator. Windmill 
lubricator 
Magneto-electric motor, EK. M. Andrews et al 
Mail bag throat frame, C. Bateman 
Mattress making machine, H. P. & N. F. Daviss 
Mattress, wire, C. O. Hasselbarth 
Measuring tank. P. Mullecker 
Melting apparatus, portable, N. 8. Jenkins 


Metals from ores or slimes, extrac ting, JonneGe 
& Sulman..... ° 

Milk cooler, W. V. Dean.. 

Minera! wool, treating, A. D. Elbers 

Mold. See Rotary mold. 

Mooring line attachment, C. 8. Hamilton.. 

Mortising tool, H. Witherwax 

Motor. See Gas motor. Magneto-electric motor. 

Water motor 

Mowing machine, W. F. Reed (53185 

Music leaf turner, Caywood & Gasaway 55,067 





653.021 
652,945 





Musical strament, k. J. Clark 

Napping machine, N. H. Grosselin. 
Necktie fastener, A. F. James 

Nut lock, J. P. Strand 

Oils or fats, purifying, H. Seblinck 

Ozone generating apparatus, W. Elworthy.. 
Package or can, shipping, H. K. Buck 
Paint for ships’ bottoms, H. Louderbough 
Pan. See Evaporating pan 





652,971 


Paper box, knockdown. E. M. Scott 652.812 
Paper tube making apparatus, J. H. & KE. L. | 
W bite 652,868 
653 120 


Pasteurizing apparatus, A. H. Reid 

Peanut buller, t B. McHugh 

Pedal action, R. K. Thumler 

Pictures or advertisements, apparatus for sue- 
cessively representing movable or immovable, 
M. Barth 

Pin holder, BE. A. Roeber 

Pin package, KE. A. Roeber oun 

Pipe. See Cigar pipe. Tobacco pipe 


“pe joint, flexible, A. Leitelt, Jr es 
Pr Ti: i Gs cccccccccocescessesoquase 
Pipe wrench, 8. Kreisher 
Planter and fertilizer distributer, cotton, F.C 


Davis 
Plaque holder, G. W. Nortor 
Plow, Wilbur | 
Plow beam, R. H. Purnell 
Plumbing device, J. J. Hill 
Pneumatic carriers, automatic switch for, F. R 
I aise y 


Pneumatic dispatch tube carrier, 8. N. Pond 

Pocket recorder, E. M. Long 

Pool ball, G. H. Burt 

Potato digging and gathering instrument, A 
Dam bacher 

Press. See Cotton press 

| Pressure generator, |. M. Uppercu 

Pretzel making machine, C. Betz 


Propelling mechanism, ship, K. P. Hang! 
Pulley, ex pansible, B. B. Farnham 

Punch, combination ticket, W. C. Downing. 
Punching bag, J. Gambie - 
Punching machine. rasp, J. A. McHardy 
Puzzle, A. C. Booth 

Puzzie, H. A. Wright 

Puzzie or trick device, M. A. Butier 





Railway cattle guard, KR. F. Adams 658. 12s 
Railway crossing, J. 8. Jenckes, Jr 653.006 
Railway, elevated pleasure. E. Wishart 652.872 
Railway switch setting mechanism, G. W. Mocka- 

bee 658. 108 


Railway track for public highways, tram, T. H. 


Railway vehicle coupling, A. Piskur 

Raisin seeder, F Peterman 

Ratchet drill, D. 8. Willlame 

Recorder. See Pocket recorder. Time recorder 

Refrigerating and refrigerant. 8. H. Emmens 

Refrigeration apparatus, C. J. Coleman 

Refrigeration system, C. J. Coleman 

Refrigerator, C. F. Kade 

Refrigerator, R. H. Reeves 

Register. See Cash register 
ter 

Register. E. Davis. 

Regulator. See Current regulator. 

Riveting machine attachment, W. L. Kellerman 52 so 

Rolling mill appliance, J. M. Murphy 5 

Roof, G. Brack. : 

Rotary cutter, C. 8. Locke 

Rotary engine, 8. A. 8. Porter 

Rotary mold, F. Deming ¢ 

Rubber covered articie or tubing and making 
same, F eget 

Sash fastener. 8. J. Johnston 

Sash lock, D. Lloyd ee 

Saw frame, buck, L. EB. Eickelberg 

Saw, metal bench, C. L. Shonle 

Saw set, H. W. Eicher.. 

Sawing machine, wood, Hindley & Harding 

Seale loop, E. Finn ‘ 

Scraper, W. H. Onion 

Seat for shop assistants, etc.. J. B. Bruce. 

Seeding machine, M. & C. Zollner 

Sewing machine, H. P. Richards 

Sewing machine, hematitch, C. M. Abercrombie. 

Sewing machine stitch separating mechanism, 
F. W. Merrick . 

Sharpener, disk, G. Meinhardt 

Sharpener, disk, J. J. Smith 

Sharpening razors, knives, or cutting instru- 
ments, apparatus for. G. F. Barnett 

Ships or boats, hull for, C. Andrade, Jr 

Shoe polishing cabinet, A. L. Overcashier... 

Shuttle, FE. Oldfield , 653,114. 

Shuttle guiding device, P. Schmidt ase 

Sifter, ash or coal, W. & F. Walter 

Sign, advertising, K. Bannies 

Sign, illuminated, 8S. Evans 

Skate. H. Taylor 

Smokeless furnace, fF. M. Reed 

Smokeless furnace. Reed & Spain 

Snap hook, G. W. Brown 

Snap hook, J. 8. Cotter 

Soap preparation, ozonized, T. Wey! oue 

Soda, etc., electrolytic production of caustic, J. 

Entz ~ ++» 652,761 

Sole and heel, boot or shoe, G. F. Butterfield 52,888 

Sound transmitting and receiving device, C. Sal- 
mond soceees C5296 

Sound transmitting apparatus, E. Toxey 65 iwi 

Sowing machine, seed, J. Green 

Spark catcher, N. Kershner 

Spectacie frame, J. Currin 

Spittoon, centrifugal fountain, P. Fraser.. 

Splint. J. G. Hughes.. - 

Spraying device and torch, combined, R. B. Wil- 





te 
64.119 
Hotel room regis 


652,704 

















liamson.. 653,049 
Spring. See Coil spring. 
Square and bevel, combination, M. Setzer 652. im 
Stanchion, cattle, W. D. Case in 
Steam boiler, G. Ebeling. Conor 





Steam, device for drying exhaust, L. F. N. Bald 


win 652,739 
Steel ingots, apparatus for treating, J. H. Car- 

penter 653,135 
Steel or other material, manufacture of molded | 


blocks of. L. Perin 
Stereotype plate trimming machine, H. Winter 
Sterilizing and filtering apparatus, liquid, W | 
Deichler 652.907 


Di 





Stirrup, elastic, W. A. Neal 652,505 
Stitch separating machine. J. B. Hadaway 662,908 


Stopper for atomizers or perfumery bottles, J. 





Albiez.. 653,193 
Stove, vapor. Ay Stee - 8 ee 653.189 
Strapping tool. 653.106 

treet sweeping Ys eeaning apparatus, J. A. 

Paig . .. » BH. 
Stud for garment supporters, L. D. Draper 5.074 
Supply machine, automatic, W. Jaeger 653.091 


Surgical or obstetrical pad. T. Campbell -++» 652.589 
Swinging gate. W. R White boat 652,870 | 
Switch. See Telephone switch 

Syringe, W. A. Armour 538.015 
Syringe. injector, etc.. J. H. Waiker . 662.085 
Table. See Letter carrier's table. 





Tag, bicycle, E. J. Cole ++ 2,747 
Tank. See Mersuring tank 

Tapping device, H. Nadorff 653,054 
Telephone exchange system. W. Smith............ 652, 92> 


(Continued on page 31) 


| MENT, Nos. 


5 | and moisture proof 


Williams’ 
Shaving Soap 


I) Bold everywhere, but sent by mail 
if your dealer dors Bot supply you 
Williams’ Shaving Stick 25¢. 
— Yankee Shaving 


A Shaving Tablet 25e. 5 
Swiss Violet Shaving (ream | 
bUe 


Williams? Chasing Seap 
] ( Barbers’) 6 Round Cakes, 1 Tb. 
Mc. Exquisite also for toilet, 
Trial cake for two-cent stamp. 
THE J. B. WILLIAMS CO. 
Glastonbury, Conn. 








A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATION BRS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS MATERIALS 
78 Reade Street. - - - New York, N.Y. 
Mavufactory Established 1761. 





GRAND RAPIDS (icn 
GAS-ENGINE & 547045 


NEW ORLEANS, LA. 1-2-3- CYLINDER 














CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed Z 
the use of Crookes tubes as a source of excitation. All 
about Crookes tube: NE friviC AMERICAN SUPPLE- 
isl. 243, 244. 2 
2es. 90S. 1050. 1054: 153. 1056. 1057, also 
SCIENTIFIC AMERICAN, Nos. 7. 8. 10 and 1 so 
These profusely illustrated SUPP ai MENTS contain a 
most exhaustive series of articles on Crooses tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, detailin 
very fuily the experiments which so excited the world, 
and which are now again exciting attention in connec: 
Roentgen’s photography. Price 10 cents each. 
To be had at this offic e sand from ym all | newsdealers. 


aul. YOUR OWN ENGINE. 
ne CASTINGS 










GASOLINE ENGINE 





THE BEST THING YET! 


Is simple and durable, and can 
be put on and taken off at will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not —— hy 
send 25c. to us for sample doz. 
THE L. & H. SUPPLY ©0., 
85 Commercial Avenue, 
Binghamte . N.Y. 





Magneto for Gas or Gasoline Engine igniters 
No batteries used. Self-lubricating bearings. Dust 
Brushes self-adjusting. Mate 
rial and we ——e the peer. [9 GuamantTeep 
EYE Send for circ alar and price list. 


re 
GIDDINGS & STEVENS, Rockford, Ill. 


NOW READY. 








AN AMERICAN 


—— Vehicles, 
Automobiles and 


Motor Cycles. 


OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 


By GARDNER D. HISCOX, M. E. 


Auther of “Gas, Gasolene and Ol Vapor Engines,” 
and *“* Mechanical Mevements, Devices 
nd Appliances.” 


Price $3.00 PosTpaip. 


This work is written ona broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributin 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of ali kinds is liberally treated, and in a way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era in locomotion 

The book is up to date and very fully illustrated with 
various types of Horseless ‘arriages, Automobiles and 
Motor Cycles, with details of the same. 


Large Svo. About 400 pages. Very Fully 
Illustrated. 


G3” Send for circular of contents. 


MUNN & CO., 361 Broadway, New York 


BOOK ON 














ELECTRICAL 
MACHINERY 
ARC LAMPS. 


DYNAMOSEN( 














— 





























ret ane 


JuLy 14, 1900. Scientific American, | Si 






































= _ b 
ELEGTRIGAL tofveaitne Sone eM | race sice wea bath cence RE 
ENGINEERING ; ing. or Telephone switch, Plummer & fon". : eeaions 


seeenene » witch board signaling apparatus, J.J. 









T: Tneering. nee SR NRE aN SmES Ee eRe 
Ho HE ~~ raw. ee qui coupling. A. L. Grant.” 
_ va J She opular reads, machine for c) i 
" ntary Mathematics. tile, Diederichs & ssieerine oitt —— te 


ectrical Course, 
by mail. § 





que H. Calkins eeneess 
PALA ndorsed | by J le floor construction, C. F. Buente.. 
= B.. Time indicator, workman’s, L. E. Voorheis... 
cieCrniCal. MENGINEER INSTITUTE, ‘Time recorder, electrical, K. Davis..... 

ew York. Tire for vehicles, rubber, C. H. Wheeler 
Street, N Tire heating device, wheel. H. D. , Johnson. 
‘Tire, pneumatic, G. H. Clark 


-actical ELECTRICAL Engineering Tire, pneumatic, J. A. Jones... 


Tobacco pipe, A. Mcintyre.. 





Millions are sold each year. The best Cigar for the money. 
A luxurious smoke at a consistent price with good quality. Look for Arrow 
A fact proved by their enormous a4 Head on Every 


JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N.Y. City, 94" 
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ively taught. Course complete | in one y mS | Tool box, D. A. James eee oe aes 
ber 2th. Cataloeu a tis Tool, machine, R. K. Le - 
:LESS. Principal, ine ectrica eel, | Yop, 0. Benson. | MEDIU M-SIZED AU TOM ATIC } 1F YOU SHOOT A RIFL 
Be se erect, N- a ‘a ington, » Cc Sor. O. Kora or similar machinery built to order. Our facilities and Pistol or Shotgun, OT, make a Bu 
pve tease nant Toy, mechanical. G. Sg arate aie se. experience in this line are exceptionally advantageous. Eye by sending three 2c. stamps 
‘ We invite cotres yndence from inventors of mechani- the Ideal Hand-book “A,” 126 
cal devices. 1. MERGENTHALER COMPANY, FREE, The latest Enevelop« 


Arma, Powders, Shot and Bullets. 


| Incorporated, } 4 Ma. 
tion SCIENTIF:C AMERICAN 








T Ww . coos 
TAUCHT BY MAIL Truck. barrel. gig Seeehaebaian aakaniae 
Professional, Elective, Commercial, | Trunk, convertible, A. L. Kahn. : oséoney 



































Law Courses. Guarantees best in-| Trunk lock, C. G. Johnson cau 
struction ever prepared. Indorsed by | Trunk, wardrobe, T.) Hamilton ei 1 (DEAL MFG. CO., New Haven, Conn., I 
students and attorneys everywhere. Tug. shaft, J. O’Conneil.. 653,006 | , 
he or 1m. Type distributing n machine, automatic, B. F. Ny- 50 YEARS M a Hotdlers Wack Enginge, Bre Pw 
TATIONAL CORRESPON Ty eigen s sete i sinscsntae u wanseecenees 652,899 EXPERIENCE aud Bottlers’ Machinery. Tih VilThi 
ype setting apparatus. Jobns on & lage MFG. CO, ) Clinton Street, Milwaukee, Wis 
8 North Pa. St, Indianapolis, Ind. Umbrella carrying devic -. M. i. octets shne nt —s au - 
Umbreila rib and stretcher joint, J. > Bedel. | 
( V F HEATED BOILERS Vaccinating instrument, L.A. De t, 
) yaive. — Petey. J. K. ‘smith... TYPE WHEELS MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
in factories, workshops, and on steamshi » Indation he BOW. «200. e eee serenne sees 6 | NOVELTIES & CTC. NEW TORK STENCIL WORKS 100 NA. bd 
are apt to cuddont Bure Ue carefully | V wzeh, Ae. Gapheagm device for operating, F. « ~ een — 
regulated and watc wd Vehicle, independent motor, J. H. Munson...__ ” INVENTIONS PERFECTED 
HOT WATER THERMOMETERS vo motor, C. J. yr ~ aap -658,167 to 653,170, ah 172 Accurate Mode! and Tool Work Write for Circular 
ehicle, motur, C. A. Lieb ; 653.102 : , 
are coed $p tadiente don oe eee Vehicle. motor. J. H. Munson cae tae Trace Marks PARSELL & WEED, 129-131 West 3ist St.. New York 
"PUB Navy andalsoin the Japanese Nevy. Votan net. S. E. Weeney 52,940 to 6 DESIGNS 
Mlustrated Bulletin No. # sent free. v ebicle wheel, | 4 zheol, H. W. Libbey. é Sccemenamnes | $f need postion perma nineteen 
Veloci t TT Ww , *” ane Anyone sending a sketch and description may needed ; position permanent; self-seller, 
HELIOS-UPTON co.. _PEABODY, mass. Vontiionen "See J + EE : 7" a | quickly ascertain our opinion free whether an PEASE MFo, Co, ,Stat'n 10,Cincinnatt, 0. 
a v escola, aprerat ae for recovering cargoes from pS then nt —— as by nee 
~% 652.97 ons strictly co . dbook on Patents 
Voltage from ieaier fnass of higher voltage. appa- wae sent free. Oldest agency for securing patents & apaiedi).| iad MACHINE, C0. 
| Patents taken through Munn & Co. receive i3 Mi WORTH ST... NEW 





ratus for sup plying currents of lh coseraae 
mined, W. W. King 

Voting mac hine, Fain & Herstrom. 

Voting machine, T. W. Graham 


<0 | special notice, without charge, in the 
a Make Medels of Any Machine to roo 


Vulcanized plates with metal, coating or cover. "| Scientific American. ‘TURBINES % LS Sent ry ire 'h O, 


ing, J. A. Daly.. A hs ‘ L 
. A handsomely illustrated weekly. Largest cir 
V as wy ~ plates with metal, lining or coating, culation of any scientific journal. Terms $3 3 sirinaiel bat bute 

. Daly.. fo2,7 year; four months, $1. Sold by all newsdealers 


Vuleanizer, maitiple press, F. A. meena MUNN g Co. 361 Broadway. NEW York Re | Magical Apparatus 











Wagon body, C. A. Quigley. : seve 


Wagon, dumping, A > » 62,757 

wae. amis s. A. &. Soe sees Hor, ‘ Grand End of Century Catalogue, just out, 
Washers, making, H. C. Hart. fs 653.084 Branch Office, (2 F St.. Washington, D. C over «Ww engravings, 25c, Parlor ‘Tricks Catalogue, free 
Washing machine, clothes, Z. Gaillard ° #52541 | MARTINEA & CO., Mfre., 5 Sixth Ave. New York 





MERITORIOUS JS INVENTIONS Water heater controller, M. A. Adan 62:90 
Water motor for egg beaters, etc., J. "DD. Brother. _ 


anced or patents sold outright. Capital furnished ston... 52.884 a 7 
r good emerprises at 5 per x" Stock companies | water, purifying. C. H. Koyl 653.008 
formed and influential directors procured. Stocks and | water purifying apparatus, C. H. Koyi. .653.009 to 603.012 
ds sold. We transact all business on Sapeeston Water tube boiler, Te Turgan (52.8085 — 
No adyance fees. PETER WHITNEY, 100 | water whee] W T Hoffman "* B59 97 H 
153,079 


etly. vater wheel. Hoffman........ 






























roadway, New York. Wedge. ~~ ‘arvving box, J. P. Evans 
eeding tool. band, W. L. Faxon.... 653,008 , > . . to b » ve " stiea! , 
ONE AND ONE-QUARTER CENTS PER HOUR Weighing machine, liquid, 8. P. Mack ey. 3 ** 658.198 Those intending to build will find the very best practica sug 
it costs to keep cool if you buy Wheel. See Cog wheel. V ehicle wheel. Vehicle gestions and examples of Modern Architecture in the handsomest 
A of our $15.00 Battery Fan out- motor wheel. Water wheel Architectural Magazine ever published, 
Ss positing 1 Battery Motor whee. H. - Porcer. sinenenns 52,803 " ss » 
184 ¥en 1 Fan Guard, eel guar reusser . 652,860 6 = » 
3 ell Batter. harge for Bat. | Wheel rim, wooden, Washburn & Perham. 653,046 e cienti ic merican 
na he Contten ron. bis oe for rubber tired vehicle, C. 
i “Cal nest 194¢x6 Will run i. . . ne . .  ge,e es 
100 hours wit mine chi | w inch head. S. Matison. ul ing ition. 
J 5.00 OU ATS wil] Wind power utilizing apparat us, L. A. Werner 53,047 
keep you cool. Wings gear, Moore & Cook... 655,109 Each number is illustrated with a Colored plate and numerous 
6 on» A os . a w ae ee © a ig es handsome engravings made direct from photographs of buildings, 
Manufacturers of all kinds of slectrical supplies. C4 AS . 653,116 | togetber with interior views, floor plans, description, cost, location, 
7 Ew ae wee eee Ce Bok C. H. Meintire.. 653.083 owners’ and architects’ names and addresses. The illustrations 
.) \ QT Waa atte Saeneanion. , a M. Lennig comise F bey include seashore, Southern, Colonial and City residences, churches, 
Write for the book \ “yf, en ym See Pipe wrench. schools, public buildings, stables, carriage houses, etc 
east extract Ser 2.9 ' . 2 . r re “8 OT , 
about the paints that f Yoke couser. ow we use” renee tenes bye All who contemplate building, or improving homes or struc 
| tures of any kind, bave in this bandsome work an almost endless 





protect for 5 years. 


_— | series of the latest and best examples from which to make selections, thas saving time and money 






Mailed free. = 
. bay ae x DESIG Pustisneo Monrtucy. Svescnairtions, $2.50 a Year- Sinace Cories, 25 Cents oe 
ae parres co., Badge, 8. A. Andrews.. 32.996 | For sale at all news stands, or address MUNN & co., Publishers, 361 Broadway, New York. 

wake St., Bassinet stand, L. Marchand. J! 402 sinaiens — - . - 






Hilwankee, Wis. Belt body, H. J. Gaisman........... 


Bottle, U. 8. we 





MODELS & EXPERIMENTAL WORK. | "HOLDEN 





Buckle, bip strap, 5 Sy SRS. PCE 7 > 

Clothes pin, J. Walk ‘er nmtions developed. Special Machinery 1336 ne be. St. PHILADELPHIA. PA 
e Standard. Envelop blank, A. D. Klaber.. 

Fan, W. W. Hanlon... 


The only “ Dripless” Hing 
/ ge member, W. W. Hueister 

bags hy ah. - ££ + Pees 
bm No viling on. | yo ey J. R. Eliiott.. eae 

f° Ore crusher yame. Gates & Capen... 
Wanted py ty ae | Rein guide, H. J. M. Barnhart 

cents. | Shirt front, F. in Whitehouse... . 

Standard Strainer Co. | Skirt provector, C. Seidel...............-.. 
Dept. K, 37 Maiden/ Trimming, P. Gumbinner os 
Lane, New York. Urinal, pedestal, F. T. Meyer. 


E. V. BAILLARD, Fox Bidg., Franklin Square, New York. PR ta BO 
wty Make Rubber Stamps ? (NSG4 004M M27aulas Gal) 


Our “ New York” Rubber Stame v wlennigeye rae moe ~d 
the only medal awarded any Vulcanizer orid’s Fai: SON P for 
Chicago. Simple > Large protits. Circulars on - FOR SAL 5 TRE ANPER seN wt ATENT fo 
Barton Mtg. Co., Dept. A A, 338 B’ way, New York, U.S.A.) Patent demonstrated and two Ap. St ted. Ex 
cbange from your own ‘phone, Interruption impossible 
entire privacy in conversation, etc. Especially adapted 
to small towns, ete. 
Address WM. M. BELL, Vice-President, The 
| Dayton Automatic Switch Board Co.. Dayton, Ohio 





N. Y. Camera EXcHANGE. eon0n waren 


50 Saved on all makes of Cameras 





Correspondence solicited from investors looking 


for large interest and absolute security of prince! THE PATENT fo the * FRONTIER” Feed 







arte Caviar, Buckeye Fish Company......... 34,839 : J 
=. + for_Buving, Selling | ( Cement, Portiand, Alma Portland Cement Com | pal. Send for our new booklets of Dividend Payers. Water Heater and Purifier expired June 16 10 Ve 
Large assortment aiwa b — a Se 34,802 | DOUGLAS. LACEY & CO.. have bought the costiy metal patterns at “scrap 

yn Se Cotton piece goods not figured or printed, un- | BROKE 23° AND FISCAL AGENTS, prices, and offer these most efficient Heaters and Vuri- 
Developing, Printing, etc. bleached, Ashton, Hoare & Company 34,535 Broadway and 17 New Street, NEW YORK | fers to users, with only manufacturers’ protit added to 
ete supplies of every description | Electric lighting, illuminating articies and parts | . cost of making. Lime, and other mineral water success- 
t lowest prices. thereof and incandescent threads for. * Or- | Mi : ecialt fully treated. Pesertenive | and Utus. Ciroular qn a opli- 
cB Send low” Geselischaft fur Elektrische Beleuch- cation ‘ard Heater Co., 4 Griswold St., re ch 

ac. stamp for bargain tung. mit Beschrankter Haftuang..... MAO & 


list. Address 


N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK | Food compounds. certain named, ©. Vi, Cook. .”. Sats | 4 A BI INCOME THE ELITE COLLAR BUTTONER. 


Footwear, jeather, Preston B. Keith Shoe Com- 
an te madee FUSS ENTERTAISHENTS But'ons anything, from a Collar to a Shoe, 


SUBMARINE TELEGRAPH.—A POP-| ._ pany..... — 
in Churches. Halls.andThe- Niekel Plated 


Furniture, certain named, H. Herrmann Lumber 

































ular article upon cable tel bing. SCIENTIFIC AM- 
ERICAN SU . "“', « Company 34,851 t OTION PIC 
by Munn & Co. and all At. eale: _ ss we Oleomargarin and butterin, Oakdale } Manufactur the cow ¢ - A ny and extra 
. ing Company . 34.841 MUSICAL and Talking Combi- heavy Sil 
Paper. carbon, Mittag & Voiger.. B47 ro nation and Panoramic Stere- | Full ver Plated. 
Pens, C. Howard Hunt Pen ensfactering Com- \| Views. #60 to $300 | Size. 
pany. 3 4 | PER WEEK. Pleasant em- . i< « 
Pharmaceutical preparations for lung tuberculo- = ployment and any man can Ask your age bye bth - = kel, 25 ser for 
sis, ¢ ete peer 5 . 4846 operate them. COMPLETE OUT. < to B. LL. S & ©0O,, manufactu'’r 
Ribbons, velvet, A. & M. Levy 34,836 Pits, including large Illustrated a ‘th Street Philadelphia Full Disestions, , 
Saddlery goods, certain named. “Faatz Feiting ' Advert Bills (18x24), admission eatin . : , 
! i exctetecd Hedthaabereed bbseabousseas tnee 34.838 tickets, instruction book, busi- 
3 ness guide, etc., $89 50 and up. Most interesting and sen- 


>=. e nericn a Snuff Co pany BAe i, sational subjects, just out. Will be sent €.0.D. subject 
‘onic, J. C. Wilson.. 34,845 ye ; } J 
~ S44, toexamination. Write for catalogue and copies of letters > R 
— _—. a » American Type Huusdee Com sa.sia| from exhibitors who are WAKING BIG MONEY with ovrouthta. IN / H E LA K E CO UN I y 
eee eovees ‘ ENTFRTAINMENT SUPPLY 00. Dept. 4456-55 Sth Ave. CHICAGO 


ww Agents wanted i in foreign countries. 


LABELS. The Ideal al Hunting Shoe 


‘ “ Baim-E-Oil,” for medicine, J.C. McFarland Drug The concentrated product of tifty 
H E whole history of the Company... > ° 7,678 i of shoemaking skill. Ten inches 
“Carmeliter Bitters.” for bitters, Carmeliter a high, Bellows tongue, uppers gray 

7 lor, soft as a glove, tough as steel 





of Northern Illinois, Wisconsin, Minnesota 
and Michigan, there are hundreds of the 
most charming Summer Resorts awaiting 



















the arrival of thousands of tourists from 
the South and East 
Among the list of near-by piaces are Fox 


‘ ‘ Stomach Bitters Company. ...................s«++ 7,677 
world Is W i |” Inadore,” for a lotion, T. G. Kent.. : . 1,679 Gummat harden. The best storm- proot a sol calli lauteaha 
ritten and pic e , a a ae 7,07 Shoe over placed om eale for Rionatha, Lake, Delavan ' Laude 0% be auk a 
Oconomowoc Palmyra, The felis at Kl 


* Manila Fruit,” for canned fruit. 
see 7.676 miners, surveyors, engineers, and any 





tured k b k ‘ > Physttnns : and Dentists’ Toilet D ‘ ne requirin fect fout protection 
H “ Physicians’, Surgeons’, an ntists’ Toilet Dis- o quir perfect foot protection. in ne y ne hile a littl 
wee y week in Collier Ss infectine Soap,” for soap, Disinfectine Com- Thousand 0: pairs sold to satisfied pae bourn, Elkhart and Madison, while a litt 
W { a wae. 7.680 trons. ties miglogse ON further off are Mirocqua, Star Lake, Fron 
eek So ‘ |“ The Pinless,” for skirt supporters, Piniess M. = tear Mianetonk Mat 
. well written an Waist, Skirt, and Belt Holder Manufacturing | eM. 29 and 31 N. tenac, White Beat BNCLONES BUG Mi 
¥ t d m: ie Cniver nee 7,675 | 13th St., Philadelphia. Pa. quette on Lake Superior 
. “Vale University Spec jai Blend Whisky,” for " . 1 f ner H for 
so { ‘ whisky, L. McCormick.. . pence cece 7,681 For pamphlet o SUM MCT omes ” 
well pictured that it 1s now Brass Band 1Qo« or for copy of our handsomely illus 
H s , trated Summer book entitled ‘in The Lake 
the leading illustrated record of PRINTS supp ten. Writs for catalog & Country,” apply to nearest ticket agent or 
Round Pointed Pens.” f C. Howard Hunt png gives in- address with four cents in postage, Geo. H 
“ Roun ‘oin ens,” for pens, C. Howa un ‘ormation for musicians "nd new . 
current events and has the larg- Pen Manufacturing C jompany... 241 bands. LYON & HEALY, Heafford, General Passenger Agent, Old 
“ Slack Cooperage Stock,” for c ooperage stock, Tin- 88 Aa St, CHICAGO. Colony Building, Chicago, Ill 





st ‘ i ‘ js ‘ dle & Jackson. 240 
est circulation of any periodical |= ——_____ 
. A printed copy of the specification and drawing of 
any erent in the foregoing list. or any patent in print 
m the world that sells for three Soese since 18%. will be furnished from this office for 
10 cents. In ordering please state the name and num ber 
of the patent desired. and remit to Munn & Co.. %) 


nll 
dollars or more per year. Broadway, New York. Special rates will be given where 


a large number of comes are desired at one time. 





- Daus’ “Ti p-Top” Duplicator 


100 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 60 COPIES FROM TYPEWRITER 
NO WASHING, NO PRINTERS’ INK, NO STENCIL. Price, Complete, $5.0u. 
SENT ON TEN DAYS’ TRIAL 70 RESPONSIBLE PARTIES 
The “Tir-Tor” reproduces the handwriting so exceedingly faithfu! that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary written letters and not duplicates 


The Felix F. Daus Duplicator Co. (inc.), ito 5 Hanover St., NewYork 


Canadian patents may now be obtained by the in- 
On ventors for any of the inventions named in the fore 
es sale at ail newsstands. Price 10 centa per T= list, provided they —~ yy meow of = ont, 

Py. Sa free. | [f complicated the cost will be a little more. For fu 

ya Address COLLIER’S | Wistractions address Munn & Uo., 361 Broadway, New 
York. Other foreagu patents may also be obtained. 


WEEKLY, 625 West lath Street, New York City. 
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Scientific American. 
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1GARS 


“MADE AT KEY west | 


These Cigars ate manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 











THOROUGH INSPECTIONS) 


INSURANCE 
AGAINST: LOSS i 

















The area 
Wases—— 


may be only acom- 
paratively small 
item buat they 
count. So does the 





keep of a horse 
So dvoes barness 
and stabling. But 

. if you owna 

=») WINTON 

MOTOR 
CARRIAGE 
you avoid all these 
Price $1,200. Ne Agents. 4, pense You 
can operate it yourself and control the «peed at will. It is 
aiaxuri us modern mode of travel that is safe, comfort 

able-novel and economica Hydro-Carbon Sygate m. 


THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 


Eastern Department, 10 Broadway, New York City. 


Automobile Patents 
Exploitation Company. 


UNDERTAK ES :—The manufacture of Automobiles 


and Motor-Cycies. The examination of Automo 
bile patents. T» enlist capital jor the development 
of invention 

FURNISHES:—specialists to make thorough exami 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
preperiy their propositions to concerns willing to 
consider ind to undertake the same 


PURCHASES :— A)! meritorious pacents, licenses and 
laventions relating to motor-cycies, motors, gears, 
automobiles and their parts 


Automobile Patents Expicitation Company, 


F. B. Hyde, 
27 William Street, 


THE STANDARD MODEL ® |— 


the very Latest and Best I'wo and Four Passenger 


STEAM CARRIAGE: 


bailt. Extra large builer and 
engine We do away with 
toreh, and light with 
direct burner, furnish 
a suoplementary wa- 


secretary 


New York, N. Y 






ter pump, also coil wa- 
ter heater from ex- 
baust steam. Two pas 
senger carriage, Pe 
Four passenger 
riage, $1,000 ° 
A utomotriles built ¢ or. be 

der at reason aalide rates oy Results guaranteed. 

LESPONSIBLE AGENTS WANTED 
Factory, Bar Harbor, Me. 


Steam 


The Boston Automobile Co., 


oo . 
WE otactasm © 





Fr 
Stas a Sasount 
 » seGINts 


2H. P. Hor. Gas or Gasoline Engine complete with 
Electric lgniter, Cylinder 4x5 inches 45 

6H. P. Hor. Gas or Gasoline Mnrine « ym plete with 
Electric leniter, Cylinder 134°6 inches a S800 


r sizes at proportionate prices \s good as 
than most We guarantee you can run 


1387 jeff. Av., Detroit, Mich. 


Seven othe 
any and better 


them 
DETROIT MOTOR WORKS, 


MORROW[| 
Wen. - HUB 


et BRAKE 


YOU R| DE 50 MILES 
v4 = 3° od 427. ol 


OVER 100,000 IN USE. 


HAS PROVED PERFECT 
FULLY GUARANTEED. 


\OASTER 





EASILY PUT ON. 
AND RELIABLE 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
heep down when coasting. You can adjust it to 


any make of cych 


Our Acetylene Bicycle Lanip is superior in 
construction to any mace 


Tibust rat e 
regarding Brak 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. 


I pamphitrt giving detalled information 


and Lamp, sent on application 











| CAMERA HAS UNIVER- 
FOCUS. 
LEVEL ATTACHED. 








| The Carlisle & Finch Co., Sixth Street, Cincinnati, 0. | 








or srains |PHOTOGRAPHY AT WIDE RANCE 





You can take in the full length and breadth of Nature’s beauty, marine or landscape, city or country, at 


almost any 


**AL=VISTA’’ 


LONG 


desired elevation, and by the simple turning of a button, if you use the 


CAMERA. 


AND SHORT DETACHABLE HANDLE. 


PICTURES. 


SAL 


A nickeled trimmed and beautifull 
fills a tong felt want in the photographer's outfit. 





Camera Were Frowr Detacuen. 
finished Camera of great power and sco 


bevel edge card, send & cents in stamps to cover postage, to the 






FITTED WITH UNIVER- 
SAL 


MOROCCO LEATHER 
COVERED CASE, 


TRIPOD SOCKET. 


instrument that 


. A perfect 
For sample prints taken with the “AL-VISTA” on a fine 
MULTISCOPE AND FILM COMPANY, BURLINCTON, WIS., U.S.A. 


Che Cypewriter Exchange 


14 Barcl ay St.. NEW Y 


INVESTIGATE $24 Le alle &.. chiens 

THOROUGHLY abe Wyandotte 3t. City, Mo. 

BEFORE YOU PURCHASE A TYPEWRITER. 208 North Ore fouls, MO. 
432 Semees St.. 

PITTSBURGH, PA. 





4 





SAVAGE Hammerless Magazine Rifle 


THE SMITH PREMIER 


Will merit your approval as it Tully 
meers requirements at every point 
ART CATALOGUE FOR THE ASKING. 


® THe Smit PREMIER TYPEWRITER Co. 4 
SYRACUSE, NY. US. — 











HOW TO 


Furnace for Amateur’s Use. 









Dy 


Hopkins. 


AMERICAN SUPPLEMENT 
For sale by MUNN & Co.,! 


3 West sarees. St. 
536 Calitornia 8 ot 


electric circuits for small furnace work. 
This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article y contained in SCLENTIFIC 


ORE, MD. 
FRANCISCO, CAL. 


We will save you from 10 


to 30s on Typewrivers of ail makes. Send for Catalogue. 


MAKE “AN ELECTRICAL 


—The utilization os 110 voit 


By N. Monroe 


1182. Price W cents. 


a Broadway, New York City, 
or by any bookseller or newsdealer 








| 







many times its . 
pact, effective an 


Hd R ARMS COS 


It doesn’t take much 
room, it doesn’t cost much money, 
but it may prove invaluable, and worth 


reliable. 

A special arm for a special purpose at a spectal price, 

$4 50 and ¥, your dealer can't supply you, you 

» can buy of us; we will pay the express. 

Try your dealer Arst, please. 

Harripgton 2 # Richardson Arms Co., 
pt. Worcester, Mass. 






Small frame, com- 
Finely finished. 


Catalogue FREE. 











SMOKELESS 


-303 & 30-30 CAL. 


Point Blank Range for Hunting. 
| The 0 Oaly Hammerltess Repeating Rifle. 


Kann 


Gas Engine 
\IGNITER 


‘omplete with spark coil, $12.00. 
eat Thing on the market 
Latest and most improved model, 


The 


gt Send for Circular 






The“ 





‘* WOLVERINE” | 


Gas and Gasoline Engines | 
STATIONARY and MARINE. 
Wolverine’ 


MarineGas Engine on the —. | a 

It is the lightest engine for ; | HIGHEST EFFI lENCY 
power. 
gineer 


WOLVERINE MOTOR WORKS, 





GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
“oal Gas, Producer 
| Gas, and Gasoline di- 


rect from th 
lto WH. P., 


| The Apia | 
21 we Wasbi 


Springfield, O. 







e tank. 
actual, 
afield 


cine Co. 
ngton St 


and 





THE MIETZ 
& WEISS 
and GAS Engine 


burns K ER OSEN E cheaper 
safer than gasoline. 






UTICA, 


SAVACE ARMS CO. . 
U.S. A. 


| 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for large and small game. 
Se” Write for Descriptive Catalogue A. 





NEW YORK, 





RFArES 


Datecin 


it 


se FLA Su 


MOLY 1V8 Covi 








Style 61. Cam 





RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


ust | Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 





Mattress with Pillow attached. 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
&P™ Send for Tlustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. I. 


Also 





* is the only reversible 


attained in the 


STOVER 
GASOLINE 
ENGINE 


| The best is always cheap- 


Requires no licensed -~ 
Absolutely safe. Mfd. by | 


12 Huron Street, 


Grand Rapids, Mich. 





est. Write for prices. 





N. Monroe Hopkins. 
quarter of a pos e stamp. 
by any amateur s 
work as well as a 
| panied by detailed working 


KEROSENE 


'STOVER ENGINE WORKS, FREEPORT, ILL. 


SENSITIVE LABORATORY BALAN CE. 
By This “ built-a 
balaneo will weigh up to one 


illed in the use of tools, and it will 
balan 


stages of the work. This article is contained in SCrEN- 
TIFIC AMERICAN SUPPLEMENT, No. ice 10 

cents. For sale by MUNN & Co., 
York City, or any bookseller or newsdealer. 





* laboratory 
und and will ny with 2 . 
be balance can 


ce. The article ts accom- 


drawings show! various 


1 
roadway, ‘Rew 





Auto- 
matic, simple, reliable Ne 
electric battery or flame used 
Perfect regulation. Belted or 
directly onus to dynamo 
for electric lighting, charg- 
ing storage batteries and Cc 


all power purposes. 
| ah Send Loy Catalogue. 
A. MIETZ, 
198-1388 Morr St., New Your. 
Markt & Co.,London, Ham borg, Paris 


ball Paten 





The Coggeshall Mfg. Co., 


SENT ON TRIAL.|: 


Prepaid to any address. 





THE CLEANER THAT CLEANS CLEAN 
y Moisture, Saves cost quickly. 
Scale. Cc fr 


123 Liberty St., 


Steam Tube Cleaner. 


New York. 








ACME ROAD MACH -Y Co. 








JULY 14, 1900. 














CHARTER Gasoline Engine 
UO ED Bette 8S ose 


Stationaries. Portables, 
Engines and Pumps. 


€2@” State your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 








Dainty Watches 


in colored enamels 
to match dress 


effects. 


Send for our ‘‘Blue Book’’—free. 
Tre New Enciranp Wares Co. 

















37 Maiden Lane 149 State Street 
New York Chicago 
ACETYLENE BURNERS. 
We have the largest and best equipped factory in the 


world for making eulee steatite Aossylone Gas burn- 
ere. € wre CRIES principle. Quality and workman- 


SULA LINE ALC CO., Chattanooga, Tenn., U. 8. A. 


KAL- LI-THEN-OS 


FORCE CLUB. 


“THE CLUB WITH LIFE IN IT.” 


Gives Tremendous Murcalar 
Force, Enduran mee, o, Euorsy 


Concealed wa bts and. a plung- 
ing and boundin ng as it isewung, makes 
the exercise “ like wrestling with alive 
thing.” You CAN’T use it like other 
exercisers, in an indifferent, half- 
. It brings out all your 
and mind, gives robust health 
mugnificent development, grace an 
of movement. The ciub is “a 
| piece of work "—aluminum, 
nickel and polished steel. 
Ge” [lustrated Circular Free. 


THE KALLITHENOS CO., 71 W. Eagle St., Buffalo, N.Y. 
west Ee. Best La ny 


NGdLOS Sut Also 1000 ‘coal articies. “foo or mats 
Souing igaeines, Bicycles, ove 


. Save 
Money. CHICAGO SCALE Co,, d-. Chicago. nh 


J E S SOP'S, STEEL | o : 
















SAWS TC 


31 JOHN 4EW YORK 








Acetylene Gas Burners. 
Schwarz Perfection Lava Burner. 


Lg awards in all Acetylene pe 
Made of one piece of lava re 
faultiess = 2 one tested and guar- 


anteed. ” Send for Price List 
0 Blowin. Sole Agents for 
Smo . 7 
Carbonization. the U. 8. and 


Perfect Alignment. Canada, 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


REPAIRS. 





$1 YEARLY FOR 


It has been found that it costs 











trifle less than $1 per year t as 
our Hoisting Enxines in 
That speaks wel! for 
their superior make and 
durability, doesn’t it! 
There is no more eco 
nomtcal or serviceable 
engine made for mines, 
uarries, docks, ete 
fineh cheaper than 
steam. Both friction and 
geared hoist 6 tol 0h. p. 
Weber Gas & Gasoline Engine c 


NOW READY. 


Bojwye.) 403 pueg 





, 402 5. W. Boulew'd, Kansas City, Mo. 





Gas Engine 


Construction 








By HENRY V. A. PARSELL., Jr., Mem. A. 1, Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


This book treats of the sub, more from the stand- 
point of practice than that of theory. she petnciases of of 
operation of Gas ines are clearly and sim 
scribed, and then the actual construction of a hal 
power oy is taken =P. 

First com rections for making the patterns; this is 
followed by Dy all the details of the mechanical operations 
pL ues and fitting the castings. It is profuse! 
with beautiful + ys — i" the ual wor 
showing t chucking, turning, 

— the Parts in the lathe, and - 
wing the — upand _— of the engi 

ry ay work ing drawi ee give ch t= 

the as E jetails. 
entire engine, with the exception of the fily- 
wheels is designed to be made on a simp’e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so that any- 
ome ean figure out the dimentions of similar engines of 


ustration in shite book is n 


origfaait vaty Le 350 eccx? © expressly for as 
G2” Send for Cirewar tO Contents. 
MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
36! Broadway, NEW YORK. 
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